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The “Champion” Boiler for Steam 
Heating. 


The growing popularity of heating private 
residences by steam has stimulated invention 
in the direction of providing a self-feeding, 
economical and safe boiler for the purpose. 

We illustrate, in elevation and section, on 
pages 1 and 2,a boiler especially designed for 
heating purposes by A. H. Fowler, Newark, 
Ohio. 

This boiler is composed of two sections— 
the lower or principal section contgining the 
fire pot, A, A, surrounded by an annular 
water space and the outer shell of the boiler. 
Passing downward through the water space 
is a row of return draft fire tubes, D, D, of 
large size. This section has the ‘lighting 
door” passing through its water space. 

‘The upper section is composed of the steam 
space, the fuel magazine Cand the water leg B, 
which latter extends around and to the bottom 
of the fuel magazine. This water leg serves 
to keep the fuel within the magazine at as 
low a temperature as that of boiling water, 
thereby preventing a premature partial com- 
bustion of the fuel in the magazine and con- 
sequent formation of gases. 

This water leg also adds to the heating 
surface, 

At the bottom of the water leg is a brass 
plug K, which can be screwed out and all 
the water let out when the boiler is not in 
use. These sections are united, as shown, by 
ample pipes for steam and water and to 
provide for circulation. All these connecting 
pipes are united by flanged unions, and by 
unscrewing a few small bolts the sections 
can be taken apart in a like manner, so that 
the boiler can be shipped in sections for 
easy handling, and quickly put together. The 
upper section rests upon a strong flanged 
ring,which is bolted to the upper part of the 








lower section, and thereby relieves all the pipe 
connections from strains caused by weight of 
boiler and water. 

All the spacesare caulked around this flange 
with hard cement, which makes the boiler 
gas-tight. 

In this flanged ring and immediately over 
the top end of each of the down-draft fire 
tubes is an opening and stopper, F#, &, which 
is large enough to admit of a scraper for the 
purpose of removing deposits from the in- 
terior of the tubes and also from the other 
heating surfaces 
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Twenty-six LxcH ENGINE LATHE. 


A pipe, Z, connects the top of the maga- 
zine with the fire space, to convey any gas 
into the magazine that may rise from the fire 
when the fuel is low. The magazine is 
covered with a sliding door turned off true 
and fitted gas-tight. 

The boiler is mounted on a strong cast-iron 
base with double walls, as shown, thus form- 
ing an annular space or chamber into which 
the down-draft tubes discharge their products 
which thence pass off at the smoke outlet //. 
This base is so constructed that all these 


| passages are easily got at to remove ashes 





from grate, and also from the ends of down- 
draft tubes. 

Provision is also made fur admitting a new 
grate (#’) whenever necessary. 
hung on a central pivot and can be shaken 
sideways or dumped. 


This grate is 


@ is the ash door, and also serves to regu 
late automatically the amount of air admitted 
to the grates. 


The automatic controlling device connects | 


| also with the damper in the smoke outlet 7/. 


The door and damper open and close simul 
taneously, thus controlling the steam press- 


ure. By adding to or taking from the weights 


|at O this pressure can be varied at will. ‘The 





direction in which the fire and heat pass is 
clearly shown by the arrows. 

Thcse boilers are made to safely withstand 
a pressure of 75 Ibs., but are fitted with a 
dead-weight safety-valve to blow off at 10 
pounds. 

The boiler as shown in cut is covered with 
asbestos, but when desired the boilers are fur- 
nished with the necessary castings to be set 
in brick-work. 

These boilers are made by Jas. E. Thomas, 
Newark, O. 
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Twenty-six Inch Swing Engine Lathe, 


We illustrate with this a 26-inch triple- 
geared cngine lathe, built by Grant & Bogert, 
tMlushing, L I. Amongst the novel features 
embodied in the construction of this lathe, 
the one most likely to attract attention is the 
bed, the longitudinal outline of the bottom 
of which, instead of being a straight line, is 
a semi-elliptic curve, the exact form of which 
is calculated with a view to best resist the 
tendency to deflection from its own weight, 
as wellas from the load that may be upon 
it, and the action of the cutting tool. To 
further strengthen the bed, not only against 
vertical deflection, but against side thrust, 
the sides are cored from the bottom, so that 
each side, instead of being a single plate, 
consists of two plates, strongly tied together 
by cross girts cust in the core and by the solid 
plate, upon which are the ways, at the top. 
The two double sides are united across the 
means of a system of 
diagonal girts, running from one side to the 
other at an angle of 45°, and crossing in the 


central opening by 


center transversely, the arrangement being 
substantially the same as that of a lattice 


girder. These diagonal girts are strongly 








filletted immediately against the girts that 
connect the two sections of the sides, thus 
securing the advantages of solid construc- 
tion with the increased strength and rigidity 
of sectional construction. 

The inner ways, upon which the -head- 
stock and tail-stock are fitted, are lower than 
the ways upon which the carriage slides, 
thus avoiding the 
the lower side of 


necessity for cutting into 

the carriage and thereby 

weakening it. 
The headstock has a long bearing on the 


ways, but owing to the manner of gearing, 
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the necessary belt power is got from a cone 
pulley of comparatively small diameter. As 
will be seen, the cone and what are usually 
termed the back gears, are located at the 
front side of the headstock. The live 
spindle has a hole through it 1% inch diam- 
eter, and is enclosed entirely from outside 
to outside of each bearing in a box provided 
with an adjustable cap. In this box are the 
bearings, the front one being 4 inches diam- 
eter and 7 inches long, and the back one 34 
inches diameter and 5 inches long, fitted by 
lapping and scraping. The cone has five 
changes, and the arrangement of gearing is 
as follows: In the face-plate is a large annu- 
lar gear, which, as well as all other gearing, 
is machine cut, This annular gear is made 
separate from the face-plate, to which it is 
suitably fastened. On the back end of the 
spindle isa spur gear. The forward end of 


the cone spindle is fitted with a pinion to en- | 
gage with the annular gear on the face-plate, | 


and the back end is provided with a spur 
wheel to engage with that on the back end 
of the spindle. The cone spindle is hung in 
a cradle, and is swung by means of the large 


milled nut shown on the headstock below | 
Turning this nut in one direction | 
throws the annular gear and the pinion into | 
gear with each other, and turning in the op- | 


the cone. 


posite direction disengages these, and, con- 


tinuing, engages the gears at the back end of | 
The cradle swings from the same | 


the lathe. 
center that answers in double-geared lathes 
to the back gears center, thus preserving 
correct alignment in all positions. The 
cradle is clamped where desired by means 
of the nut shown immediately over the milled 
actuating nut, the surfaces that are clamped 
in contact being turned to exact radius, so as 
to avoid the possibility of springing in clamp- 
ing. This system of gearing gives 20 changes 
of speed, the slowest being 521¢ revolutions 
of cone to one of spindle, and the others 
correctly graduated up to the fastest speed. 

The large face-plate is the full swing of 
the lathe, and has six radial T slots, which 
are milled to size, permitting the accurate 
fitting of fixtures for special work. This 
face-plate can be removed for substituting a 
chuck or a small face-plate. 

The tailstock is long. and is locked and 
unlocked by the action of a single lever. 

















rocker gears having a bearing at each end 
instead of being overhung. The handle for 
opening and closing the half nuts for screw- 
cutling is at the right-hand side of apron. 
With the usual change gears for screw cut- 
ting, is one for cutting 114 (gas pipe) threads. 
|The yoke that carries the intermediate gear 
for screw cutting swings on the same center 








BorLER FOR STEAM HEATING.—See Page 1. 


the end, and beyond that the hole is continued 
straight and threaded. To this thread and 
taper a bolt is fitted. The end of the screw 
is split up to the collar. As will be readily 
understood, turning the screw back slightly 
will permit the gear to pass on, and turning 
the same distance in the opposite direction 
wll spread the end and bind the gear fast. 


. . } : 
The tail spindle is 31g inches diameter, and |as that of the lead screw, and is held in the By the use of this the gears can be very 


has a traverse of ten inches. 

The long bearings of the carriage are 
fitted to the entire surface of the Y’s. The 
carriage is gibbed, and hasin addition to the 
V bearings a flat bearing at the extreme 
front of bed. 
with the traverse of the 
uniform size, so that work can be shifted 
along the slots, or from one slot to the other 
and remain true. The compound rest has a 
long travel, and is locked at any desired 
angle (which is read from graduations) by 
the action of a single screw. It can 
swung entirely around. The cross feed is 
thrown out or in by the action of a lever, 
and the gearing is protected from dust by a 
tight box. Breaking the gearing by any 
ordinary accident, or by neglect, is provided 
against. 

A noticeable feature is the location of the 
compound rest on the carriage towards the 
side away from the headstock. This, it is 


claimed, more nearly equalizes the wear of | 


the carriage on the ways, as much work on 
such a lathe is done with the tool 
hanging towards the headstock ; 
boring it 
by the tool. The compound rest is made 
with two slots, and provided with two tool 
posits. For heavy work, in turning, the two 
tool-posts may be used—one in each slot- 
and for similar work in boring or facing, the 
two may be used in the same slot. 

The slide for large diameters, shown at 
the left, may be used in any of the slots on 
the carriage, and can be swung at any angle 
for facing bevels. 

The longitudinal feed is by means of the 
slotted lead screw, the worm traversing out- 
side and engaging a worm wheel, no wear 
coming on the threads of the screw in feed- 
ing. The friction is applied through the 
center of the hand-wheel shaft. The reverse 
motion for feed is in the headstock, the 


also in 


The T slots are milled true | 
‘arriage, and of | 


be | 


over- | 


avoids the tipping of the carriage | 
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MOULDING PROPELLE 


desired position by friction through the 
simple tightening of a single bolt. A 
‘feature of considerable novelty is employed 
for fastening the change gears. The end 
of the screw is tapered outside the position 
where the gear is located, and the gear is 
fitted in the usual manner, pins in the collar 
against which the hub abuts providing for driv- 
ing. Theend of the screw is drilled and 


reamed tapering for a suitable distance from 
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R WHEELS IN LOAM. 


quickly changed, there being no nut or screw 


to remove. 


clutch, very positive in its action, and which 
is adjusted with a single screw, and cannot 
| be adjusted out of center. The oil drip is 
| hung on a hinge, and is made with a spout, 
| So that by removing a pin it may be swung 
| down and emptied, but cannot fall. 

We understand that this lathe is, when 
desired, made with double gearing and large 
cone on the spindle. 
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Moulding Propeller Wheels in Loam. 





By Tos. D. WEsT. 





The making of propeller wheels has, per- 
haps, in the devising of rigging and plans, 
brought about more study and thought than 
any other class of castings. To a man not 
practiced in the art of moulding, a propeller 
wheel, from its general crookedness, seems 
to present many difficulties, but to a moulder 
accustomed to making such wheels the job 
seems simple enough. What troubles loam 
moulders not accustomed to making wheels is 
to devise rigging with which to make them. 
Give them the rigging, and they will do the 
job easier than I can write an article on so 
crooked a subject. 

The principle of a propeller wheel is 
that of a screw working in a nut, the 
water forming the nut; but while the ordi- 
nary screw working in a metal nut is a 
true screw, in the case of the propeller 
wheel it is not always a true screw, and 
sometimes, on account of this irregularity, 
it must be made from a pattern instead of 
being swept up. 

The engravings represent making a pro- 
peller wheel 9 feet diameter and 15 feet 
pitch—true or regular pitch. Different plans 
of moulding, as well as means for deter- 
mining the angle and pitch of blades, are 
given. 

The right-angled triangle shown is for the 
purpose of illustrating the method of obtain- 
ing the angles of different sections of a 
blade. In a wheel of true pitch the 
angles are not the same at any two points in 
its length. This will be better understood 
by reference to the blade sections AK and P. 
K shows the angle at a distance of 4 feet; and 
P at about 814 feet in diameter. To deter- 
mine the angle at any other diameter, it is 
only necessary to draw a line from the as- 
sumed diameter to the top of the pitch. In 
making a templet to obtain the angle for any 
desired blade, it is immaterial how large or 
how small the blade is. It is only requisite 
to have the circumference and pitch lines 
drawn at right angles to the same scale; 
then by equally dividing the circumference 
or base line into feet or inches, as the diam- 
eter answering to the circumference calls 
for, we can then get the angle at any required 
diameter. 

In moulding propeller wheels in loam, a 
section, or sometimes the whole of the level 
bed, is first swept up. At the outer edge 
some will sweep a seat as shown at F, or in 
its place make the bed level, and at this point 
scribe a mark by passing around the bed 
sweep. This mark is for the purpose of set- 
ting the adjustable sweep guide, shown on 
the side opposite #. The adjustable feature 
is something that I believe to be an improve- 
ment over any plan I have ever seen used. 
After this bed is swept and divided off into 
as many blades as required, the faise hub ‘* 
swept up with bricks and loam. Arouu. 
this hub a ¥-bead is swept, to assist in mark- 
|ing off the blade. After the hub is finished 
| the hub sweep is removed, and the sweep 

for the surface of the blade is attached to 
the iron arm. Where this arm works against 
| the spindle, two sheaves, #, HE, are shown. 
| Another view of this is shown at 7. 

| So far as I know this idea of using the 
sheaves is original,as I have noknowledge of 
| their being so used. It seems reasonable, 








The center rest will admit a piece fourteen | however, that if used in this way there would 


inches in diameter, and is provided with two 


| 
| be greater freedom of up and down move- 


sets of dogs—one for small and the other for | ments than when there is simply a round hole 


large diameters. 
as.to be kept free from lost motion. 


It is fitted in the hinge so 
A | 


| through the arm. 
When the blade-sweep is secured in place 


follower rest scraped to the carriage is also| the sweep guide is set so that its base point 


furnished, 


The countershaft is fitted with a friction! as seen at 4in the plan view. 





A (in the view) is at the dividing line mark, 
Or this guide 
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may beset by a center mark, as shown in the 
front view at D. 

The blade-sweep being let down until its 
working edge is at the center or Y-bead on 
the hub, the sweep-guide is moved until the 
center D is directly under the working edge 
of the blade-sweep, which by the way, 
should also radiate from the center of the 
spindle, this point being provided for in 
making the arm. 

All is now ready for building the nowel 
brick-work, which may be done in different 

yays. One way would be to build up brick- 
work to about 1” of the intended bottom of 
the mould, and then the space from this to 
the cope could in the thickest parts be par- 
tially filled with loam cakes to absorb the 
moisture from the under as well as the upper 
wet loam. The thinner part of the blade 
and joint could be made up entirely of soft 
loam. ~ 

Another plan is to screw a thickness sweep 
to the blade surface sweep, which should 
project below its working surface at an angle 
and to the distance of the thickness of the 
blade at its thickest section. With this sweep 
the loam can be swept off so as to givea 
bottom to build a thickness on. 

Still another plan would be to make the 
bottom surface and 
thickness of all dry 
sand mixture. Todo 
this the bricks should 
be kept about 4” at 
the bottom and 12” at 
the top, below the in- 
tended bottom § sur- 
face of the blades. 
This space should 
then be partly filled 
with cinders, thus 
avoiding the  build- 
ing and drying of a 
large body of brick- 
work, besides permit- 
ting the blades to be 
properly vented—a 
very essential feature. 
Over these cinders the 
dry sand is lightly 
rammed and struck 
off to form the sur- 
face of the blades and 
the joint. 

It is not necessary 
that the central por- 
tion should be built 
up, in building up the 
blade thickness in dry 
sand or loam. All 
that is necessary is to 
have surface enough 
to mark out the blade 
and havea solid joint. 

In forming the blade a center line is struck 
by stopping the sweep at the center of the 
hub. 

It may here be remarked that to prevent 
mistakes it would also be well, in connection 
with the Y-bead to make a mark on the base 
F, which may be done by dropping a plumb- 
bob from the sweep before the building up 
is begun, This mark can be easily preserved, 
and if the Y-bead is broken or the sweep 
moved it is left to work from. 

After the center line is drawn, as shown on 
the plan view at NV, the diameter of the 
wheel is marked by running up the sweep, 
to which is screwed a sharp-pointed scriber at 
S. Inside the diameter another mark, R, is 
scribed for points from which to describe the 
rounded corners of the blades. 

After this, any number of radius lines re- 
quired for laying off the width of blade at 
different points can be made. 

In wheels the boundaries of the 
blades are radial lines to the rounded corners, 
as shown at_X, X. 

To assist in getting the form of irregularly 
shaped blades it is well to havea thin wooden 
or tin frame templet made to bend to the 
shape of the joint, this templet being the 
shape of the blade and centered from the line 
N. The form of the blade is then marked 
off and the thickness cut out by either of the 
following plans: 

In the first plan, which is the best for 
those unused to making propeller wheels, on 


some 
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the blade as shown at Y, are eight wooden 
gauges, each representing the thickness at 
different diameters, as Pand K. The proper 
positions having been marked by the scriber, 


each gauge is bedded into the blade bed so | 


as to be even with the surface. This being 
done the sand or loam between the gauges is 
taken out, and one by one the gauges are 
removed and the blade finished up. 

In the other plan less gauges are used, the 
eye being depended upon for the shape; 
hence this plan requires practice. 

After the blade has been finished the thick- 
ness is filled up with moulding sand, the 
surface again swept off and sleeked. The 
blade. sweep and guide are then removed, and 
the rest of the nowels or bottoms of the 
blades swept up. 

The joint or parting being ready, the next 
thing is building the cope. Two plans are 
shown; the upper one, Y, will first be con- 
sidered. This cope is made in three sections 
—R, Fand S-held together with bolts. The 
section Bhas a number of projections cast on 
it which increase in length from the bottom 
up, the projection A” being about on a level 
with the top of the hub. These projections 
are for the purpose of supporting cross bars 


to carry the brick-work. The bars may be_ 
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| ' 
| stout wire should be wound to help in hold- 
|ing the brick-work. The brick-work is built 


the same as in the instance of the cope first | 


mentioned. 

After the copes are all built up, the joints 
are loam marked, and the false hub taken 
out. Before the copes can be lifted they must 
be partially or wholly dried. 
that are provided witlf pfoper facilities for 
handling and drying such a wheel, the whole 
would be dried at once, and when about dry 


3 


this part is built by the use of the sweep 
shown. 

At the bottom of the blade surface sweep 
is shown a dotted curved line; at the 
working edge of the sweep guide. These are 
for showing that propeller sweeping is not 


also 


| confined to straight lines. 


In some shops | 


: | 
it would be taken from the oven, the copes 
hoisted and turned up and the mould surface | 


finished. The nowels also being finished, 
both parts are run into the oven and thor- 
oughly dried, after which the mould is got 
ready for casting 

Where such moulds cannot be hoisted with 
a crane, or where the oven isnot large enough 
to take the mould in, a sheet iron curb, or in 
case of large moulds a temporary brick wall 
is built around them, and some fire-places 


made so that a hot steady fire can be kept 
up with coal or coke without the necessity of | 


uncovering the mould, as must be done if 
the fire is built inside the curb or wall. Char- 


The hanging sheave, usually hung from a 
beam overhead, should be as nearly over the 
spindle as possible. It is used, as will be 
inferred, to be for raising and lowering the 
sweep when forming a blade. 

The weight shown is a hollow iron box, 
which is weighted as required, as it is very 
important that 
adjusted to the requirements. 


the weight be accurately 


——__eq@>e—_—_ 


Locomotive 169, belonging to the Phila- 
delphia and Reading Railroad, which was 
illustrated in the AMERICAN MACHINIST, 
equipped with an indicator rig about a year 
ago, has just made a remarkably good run 
with President Arthur’s train. From Somer- 
ville, N. J., to Jersey City, a distance of 35 
miles, the run was made in 33 minutes, and 


coaland sometimes wood is used, not only at | it is claimed that one mile was made in 42 


the bottom of the mould, but top of the copes | seconds by a stop-watch. 


as well. 








WH WARREN 
WORCESTER 
MASS. 





MMM ATTT” 


~~ 


WARREN’S IMPROVED RADIAL DRILL. 
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2” square and placed about 4ts" apart. The 
ends nearest the hub are tied to a supporter, 
to assist in lifting the hubend when the cope 
is lifted. The cope is lifted by the handles 
2,4 and 6. 

On the section F are staples, one being 
shown with the cross-bar through it. There 


| 
should be as many of these staples as the 


width of blade requires cross-bars. After 
the cross-bars are all in and firmly wedged 
the space is filled with loam and bricks, the 
brick being set endwise so as to make the 
thickness of cope about 9”. These bricks 
must be firmly laid, and the space above and 
below the cross-bars should be solidly filled 
with pieces of brick and loam. When all 
the bricks in the cope are laid the surface is 
plastered over with a coat of loam, to add to 
its strength and make an even surface. 

In the lower cut a plan of making the cope 
is represented that involves less labor. In 
this plan, V, V, are bars about 2” thick, 8’ 
wide, and long enough to lap over each side 
of the joint 3” 


The two large holes are for passing a/} 


strong bar through to hoist the cope off. 
These holes are above the center, to leave the 
bottom the heaviest. At the bottom of these 
bars are two small round holes. Into these 
are hitched swivels, so that by adjusting 
them the cope can be lifted evenly. The 
square holes are for the insertion of cross- 
rods, shown at 8. 

At the outer end of these cross-rods some 


Sometimes, when oven room will permit, 
after the mould has been dried sufficiently to 
lift the it uncovered, the 
lifted and finished and run into the oven to 
complete the drying. Then the nowels are 
finished, and being covered over, the fire is 
again started and kept up till the mould is 
thoroughly dried. 

Another plan in making large wheels, is 
to build each blade on a separate plate, then 
after marking them they can be placed in 
the oven to dry. This plan involves a little 
more labor, but it may be more than balanced 
by convenience in drying. 

Wheels are cast in two ways. As 
described, the working side of the blade is 
cast up, which is objected to by some on 
account of the dirt. 
required to cast the working side down. 


copes is copes 


above 


But few changes are 
In 
casting this side down, instead of using the 
wooden sections, as seen at blade Y, to cut out 
the blade thickness as described they are re- 
versed, and after being setin place a few 
nails are placed in the sides and end to pre- 
vent their moving. 
is then filled with moulding sand, which be- 
ing struck off, the shape of the blade is 
formed, over which the cope is built. By 
this plan there is more certainty of the blade 
having its proper shape on the back, and 
more nearly correct shape of section. For 
irregularly shaped blades this plan is gener- 
ally preferable. The forming of the nowal 
or working side of the wheel is done when 


The space between them 





oui 


If that was cor- 
rect, the speed attained was upwards of 854 
miles an hour, which is 
pretty fast traveling. 
Ree 
Warren’s Improved 
Radial Drill. 





The engravings pre- 
sented with this, re- 
present the recently- 
improved radial drill, 
made by W. H. War- 
ren, Worcester, Mass. 
In this machine the 
end of providing a 
spindle that shall be 
balanced in all posi- 
tions, from the verti- 
cal to the horizontal, 
without the necessity 
of making any ad- 
justment for its ac- 
complishment, is at- 
tained. 

The spindle is raised 
or lowered by moving 
the lever handle, the 
mechanism being 
driven by worm gear 
and rack. 

The head is moved 
on arm by means of 
a hand wheel, so ar- 
ranged with rack and 
gears that the operator 
can move it quickly, 
having the advantage of being over his work 
instead of using a screw at end of arm. The 
arm can be turned to any degree, as it swivels 
on graduated shoe A, which is planed to the 
tracks on the vertical bed B, and secured by 
four bolts. The utility of having the shoe 
planed on the tracks is manifest when it is de- 
sired to throw the arm over and drill in a 
horizontal direction, as the arm can be raised 
or lowered to accommodate the drill and yet 
retain its exact position with reference to the 
work. The distance between bearings on 
vertical bed £B, obviates the necessity of 
tightening and loosening the grip bolts on 
surface drilling, yet retaining a rigid but easy 
swing of arm. 


The arm is raised and lowered by power, 
by simply working a lever. 

Back with of four 
changes, give sufficient power and variety of 


gears, large cone 


speed. The gearing is all cut from solid 
metal. All shafts are of steel, with long 


and large bearings. All slides are scraped 
fits. a portable table, which 
can be readiy detached and large work 
placed on the floor table. 


C’ represents 


= Te 
An improvement has been patented by 
George Yellott, Townson, Md., on the 


hydraulic ram. It consists of an air com- 
pressing valve and air chamber, the valve 
operating to form an elastic cushion for the 
outflow valve, thereby preventing shock or 
jar in the operation of the ram. 
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The Ball Engine Company’s Automatic C2uscs the pendulum motion of eccentric A, 


Engine. 


In the AMericAN Macurnist of October 
21, 1882, we illustrated a novel steam-engine 
governor in which the resistance of the load 
was used as one of the governing forces. 
Since then the Ball Engine Company, Frie, 
Pa, have been engaged in perfecting the 
details of this governor, and in applying it to 
engines specially designed «nd constructed 
by them for the purpose. 

We herewith illustrate one of these special 
engines, which has other features than the 
governor worthy of notice. 

The frame of this engine is bored longitu 
dinally to receive the guides, which are of 
the locomotive type, fitted into the bore of 
the frame, thus securing very perfect align- 
ment. 

The cranks are counterbalanced, and the 
wearing surfaces are large to admit of high 
rotative speed and heavy work. 

A feature which is said to be important in 
connection with electric lighting is the ability 
of the governor of this engine, when desired, 
to increase the speed when the load increases. 
This is found to be a very desirable kind of 
regulation for electric lighting where sepa- 
rate engines are used for each dynamo. 
When so arranged the engine runs up to the 
standard speed only when the full number of 
lights arein use, andaslightsare turned out the 
engine slows down instead of accelerating its 
speed, as is commonly the case. This result, 
it is claimed, has never before been attempted, 
as with all the forms of governors heretofore 
known a slight falling off of speed as load is 
added cannot in the nature of 
avoided, and to reduce this falling off toa 
minimum the of 
builders. 

The new force employed in this governor, 
itis said, makes it possible and practicable 
to maintain absolutely uniform speed, or 
when desired to accelerate the speed where 
load is added. 


has been aim engine- 


things be! 


Fig. 2 shows the governor with eccentrics | 


‘detached, which appear in Fig. 3. 
struction is so changed from the original 
design as to require some explanation. The 
driving pulley is shown mounted on the hub 


The con: ! 


of a fixed arm and carrying the weights and | 
springs. The centrifugal force of the weights | 


is opposed by the large springs, and the con- 
nection with the end of the fixed arm makes 
the effort of the engine oppose the centrifugal 
force also. 

Thus the position of the weights at any 
given speed is the result of the combined 
force of the large springs and the effort of 
the engine. In this way the governor is 





DIAGRAM 2, 


by which governing is effected. @ isa flanged 
collar screwed to a sleeve projecting from 
the disk C, its office being to hold the eecentric 
in contact with disk C. 

The rotating of this disk is caused by links 
connecting it with the governor weights. 
The peculiar manner of controlling the 
eccentric with another eccentric enables the 
governor to drive successfully an unbalanced 
valve. 

To further illustrate the performance of 
publish some indicator 


this engine we 


diagrams, which will be recognized as good, 

considering the speed of the engine. 
According to the data furnished it will be 

seen that the loss from friction is remarkably 





A Typical British Railroad Shop. 

The British Society of Engineers recently 
paid an official visit to the Swindon Works, 
the mechanical headquarters of the Great 
Western Railway, and considered the typical 
railway shops of the British Isles. Jn con- 
nection with this visit descriptive notes have 
been published which indicate that first-class 
English railway practice is quite antiquated 
when compared with the methods of our 
leading railroads. They appear to be away 
behind in the character of material handled, 
and their ways of getting through work 
would be spurned as too slow in one-horse 
Western railroad shops. 

A steel fire-box that had been taken out of 


\\ 
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adjusted to constantly weigh the work being small—the actual power realized on the break 
done, and when the large springs hold the being very nearly the power exerted in the 


weights in a position to give the required cylinder, 


The economy of an engine pro- 


speed to the unloaded engine, the resistance ducing such diagrams is apparent and illus 


of the load draws them in just the necessary 
distance to maintain the speed desired, 
Fig. 3 shows the eccentric and the mechan- 


ism which communicates from the governor 9x12” engine with a 60 spring. 


weights to the eccentric. 


trates the results {hat may be obtained with 
a simple single valve engine. 

These diagrams were all taken from a 
No. 1 


is a 


A is the eccentric frictional diagram with steam pressure 71 lbs, 


and Ban arm attached to its side, the outer The mean effective pressure is 1.64 lb. and 
end of which is pivoted to the fixed arm of the horse-power 1.86 


the governor, thus allowing a pendulum 


motion of the eccentric the distance of the the mean effective pressure 


elongated shaft opening in the eccentric, 


In Fig. 2 the boiler pressure was 76 lbs., 
27.40 Ibs., the 


C indicated horse-power 31.23 and the net horse 


is a disk having a flange D eccentric to the power by brake 380. 


shaft. Hisa ring fitted inside this flange, 
and carrying the stud F 


gages with the eccentric A. 


In Fig. 3 the boiler pressure was 87 lbs, 


which stud en- the mean effective pressure 47.61 lbs., the 


indicated horse-power 54.27 and the net 


It will be seen that the rotating of disk C horse-power by brake 50, 


a freight engine after twenty-two months’ 
wear attracted particular attention. It was 
regarded as a curiosity because few of the 
members had seen a steel fire-box. 

The badly cracked condition of the sheets 
was considered proof positive that steel is 
not adapted for making fire-boxes. The sheets 
of this cracked fire-box were .43’ diameter 
and the flue sheet $”. Some of the engineers 
had heard that steel sheets had in one in- 
stance been used on a Scotch railway with 
success, but the thickness of the sheets was 
not close to 1,” 

It never dawned upon these representatives 
of British metal-working interests that noth- 
ing but steel is used in American practice, or 
that the leading cause of their uniform 
failures with steel sheets arose from making 
them too thick. 


In the Swindon Works heavy slotting was 
being done on the slowest time by machines 
designed fifty years agoand that have passed 
along untouched by the improvements intro- 
duced in the last half century. Loug holes 
that required to be true and straight were 
being drilled by the vaénerable flat drill, with 
dull edges moving round at its own deliberate 
speed. Nuts were being faced by fixing 
them on mandrels, which allowed the rough 
surface to work up against a true face, with 
the result that the faced part of the nut was 
nottrue with the tapped hole, unless the other 
end happened to be forged true. 

If the engineers were invited to the Swin- 
don Works with the view of advertising their 
perfect condition, the object seems to have 
been gained. The system was so perfect 
thirty years ago that the company has been 
contented to make no advance since that 


time 
——_—_—_eg pe —__———- 


Engine 955, belonging to the Pennsylvania 
Railroad Company, has been equipped for 
nearly a year with the Ball & Grosbeck spark 
arrester. This consists of a hood or deflector 
fitted in the extended smoke-box, which 
throws the sparks into a water tank provided 
for the purpose. The device works well, 
and effectually prevents the throwing of 
sparks. The water chamber in the smoke- 
box is fed by a pipe connected with the 
water tank, and a float indicates the depth of 
water in the chamber. This is necessary to 
prevent the water from rising to the level of 
the flues, when it would run back to the fire- 
box. There is no trouble experienced with 
the blast raising this water and throwing it 
round as might be expected. The engine 
steams well, and is liked by the engineer who 
runs her. 


| Pe 


Stealing Car Brasses. 


It would naturally be supposed that the 
| journal brasses of a car truck are so well 
| secured inside of the oil-box with the weight 
|of the car resting upon them that they 
| would be peculiarly safe from the enterprise 
of thieves, “Yet itseems the light-fingered 


well to the aid of their operations that they 
have been able to make a specially lucrative 
business out of stealing car brasses. The rail- 
roads having yards in Jersey City have ex- 
perienced great trouble lately from loss of 
brasses, seldom a night passing without 
several of the cars being stripped. 

A few nights ago a police sergeant made a 
raid in the yard of the Jersey Central and 
captured a man who was busy at his occupa- 
tion of brass stealing. The thief was perfectly 
fitted out for the operations he carried ‘on. A 








DIAGRAM 8. 


screw-jack, monkey-wrench, packing-hook 
and other conveniences of car repairing com- 
posed his kit. 

This kind of thieving is particularly dan- 
gerous and annoying to railroad companies. 
A train is made up all ready to start in the 
morning, every car having passed the repairs 
inspector as in proper condition for the road. 
During the night a thief sneaks round and 
steals the brasses. In the morning the loss is 
not discovered and the train pulls out, and 
is fortunate if it gets to the first stopping 
place without having a journal cut in two 
and the train ditched. 

——- ope - 

A co-operative scheme has been started 
by the Amalgamated Association of Iron 
and Steel Workers in Pennsylvania. They 
are trying to make arrangements for 








gentry have called mechanical appliances so~ 
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erecting a mill to be owned and operated by 
themselves. It is said that twenty thousand 
men belong to the association, and it is ex- 
pected that every member will take a share 
of $5 value, payable in weekly installments 
of 25 cents. 

eR —— 


New Pattern Makers and Machine Tools. 


The engravings on this page represent 
some new tools built by Fay & Scott, Dexter, 
Me. 

The 16” pattern maker’s lathe is furnished 
either with or without the slide-rest, shown 
in the engraving. The bed is made of any | 
length desired, and is strengthened with | 
cross-ties the same as the beds of modern 
engine lathes. The live spindle is provided 
with a screw at the back end, upon which | 
a large face-plate can be used for turning 
work larger than will swing over the shears. | 
This spindle is of steel, with bearings 114” | 
diameter and 32” long. 

The journals are finished by grinding, and 
the boxes, of hard cast iron unless otherwise 
ordered, are accurately scraped to fit. This | 
spindle has a ,°,”’ hole through it. The cone 
pulley is balanced by being turned inside, and | 
takes a 24’ belt. 

The tail-spindle, also of steel, is 1,7,’ in| 
diameter. 

The bench lathe is 10” swing, and is fitted | 





16-INcH 


up with the same cure as the larger one, but 
is not made with slide-rest. This lathe is 
mounted on legs to stand on the floor when 
desired. 

The holes in the spindles (for centers) are 
‘*Morse”’ taper, No. 2. 

The diameters of bearings on live spindle 
are 1}” ‘and 1,7,’, the front bearing being 3” 
in length. ‘The hole through this spindle is 
fs”. The cone pulley is for 14’ belt. The 
diameter of tail-spindlc is 13,”. The rest- 
holder furnished with these lathes rests on a 
plate fitted tothe ways,and is readily fastened 
in any desired position by the operation of a 
ream lever. 

The planer centers have an index of wide 
range. The index is revolved by means of 
a gear and worm-wheel, which can be thrown 


out of gear by loosening one bolt. Tongues 
are inserted in the bottom of the head 


stock, which may be removed, fitted to the 

planer and replaced without affecting the 

alignment. The spindle, worm and screw are 

of steel. The swing of these centers is 13”. 
CS 

In repairing the engines of the steamship 

Aurania, so that the low-pressure cylinders 


could be made to do the work, the ports of ,errors of pitch. 


ito do 


of construction, and that it will ‘be well ad- 
vanced by the time the vessel arrives. They 
will disconnect the damaged cylinder from 
the others, and raise out the whole middle 
section, which includes the pillow that was 
broken by the revolving rod. 

-- 

Extracts from Chordal’s Letters. 





SQUARE THREADED SCREWS—ERRORS IN 
LEAD SCREWS AND TAPS-—-HOW LATHES- 
MEN FIT SCREWS TO LONG NUTS, AND THE 
CONSEQUENCE — A MACHINE TOOL MAN’S 
EXPERIENCE — PLUG TAPS AND ‘TAPER 
TAPS —- MANY OR FEW TEETH ON MILLING 
TOOLS— HAND SCRAPER AND FILE. 


Mr. Editor: 


* * * It has been my fortune, whether 
good or bad, to make a great many square 


| threaded screws from 1!,” to 3” in diameter. 


These screws were generally for saw mill 
head blocks or cider presses, or something of 
that kind, made in quantities; and I have 
also had a limited experience on the finer 
grades of square thread screw work as found 
in machine tool construction. 

In reciting my ownexpcrience I do it upon 


| the presumption that it is about like the ex- 


perience uf most others who have had much 
with this kind of work. There are 
ugly features about this square thread work, 
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and it takes a great deal less time to discover 
these features than to discover a means for 
their correction. 

* * * | believe the practice in all such 
work is to fit the screw to the nut; a general 
practice, by the way, which will probably 
hold good in all kinds of fitting. That is, 
first produce the hole and then fit the internal 
piece to the hole. The reason is obvious; the 
hole is generally produced, or at least sized, 
by some sort of a tool like a tap or reamer 

A nut for a square thread screw is generally 
somewhere in the neighborhood of three 
diameters of the screw inlength. Nuts vary, 
of course, from two diameters to six in length, 
but three will do to talk about for our present 
purpose. 

Taps for 2’ work, three threads to the 
inch, are generally monstrous affairs, having 
not less than 18” of cutting length. They 
are generally cut parallel and then tapered 
off outside the thread so as to gradually 
produce the desired depth 
nut taps 


in fact, regular 


Let such a tap as this be cut in an engine 
lathe geared to cut three threads to the inch, 
and when it is done it will contain certain 


The lead screw of a lathe 


the high pressure cylinders were closed wis not of the exact pitch it pretends to be, 


rings. The high-pressure valves were left 
open, so that the steam might pass dire¢tly 
into the casing cavity, where the high-press- 
ure cylinder exhausts in ordinary working. 
From this reservoir the low pressure-cylinders 
take the steam as they ure it. 

An engineer came from the firm of J. & G. 
Thomson, Glasgow, to look after the repairs, 
He reports that a new cylinder is in course 


and furthermére it is not of uniform pitch. 
Siill, we can say that this tap after it is cut 
is practically three threads to the inch. We 
temper this tap and it shrinks or expands 
in length, it is hard to say which, and as a 
consequence is not three threads to the inch. 
A screw properly cut in the same lathe which 
cut this tap cannot therefore be expected to 
fit in the nut produced by the tap. The 
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trick of making these screws tit, if fit it can 
be called, is wcll understood by lathesmen 
The trick is simply to keep thinning the 
threads of the screw until it can be got into 
the nut; it will then have every appearance 
and have the feeling of a fair and perfect 
fit, but the fit is only on the first and last 
thread of the nut, and asa consequence such 
screws very early show lost motion by reason 
of the concentrated 
threads. 

* * * In cider mill work this defect in 
square-threaded work is a trifling matter; 
but in machine tool work and saw-mill head 
block work (the latter really a very rough 
piece of machine construction comparatively, 
but at the same time requiring accuracy) the 
matter is very important. 

* * * How to make a screw to properly fit 


wear upon these two 


a hole made by sucha tapas I have described 
is a problem which has been treated scientifi- 
cally more than once. method of 
theorizing on the problem is as follows: <A 
tap, soy three to the inch, when it is soft, 
after hardening becomes something else. Find 
cut by proper measurement what that some- 
thing else is and figure up change gear for 
the lathe until that new pitch will be pro- 
duced. It looks as though it was easy enough, 
but my experience is that it will be found a 
very difficult matter to ascertain the pitch of 
a tempered tap, or the pitch of a hole that 


One 


sarily run up much past the tapered portion. 
The tap is then hardened at the point only. 
Thus a few teeth at the point are to do all 
the work. It will at once be seen that such 
a tap embodies the shrinkage or expansion 
due only to about an inch of its length; the 
untempered body of the tap acts simply as a 
leader, following behind, if I may use such 
an expression. The end teeth do the cutting, 
and the soft body after it gets at it, governs 
the pitch. It looks reasonable that such a 
tap should produce a nut having the pitch 
of the soft body, the same as produced in the 


lathe, and that any cut in 


screw the same 

lathe, with the same gear, will fit the nut so 
tapped. 

* * * It will be at once seen that this 


method involves the tapping of a big hole, 
having a heavy thread, by means of a plug 


tap. The word *‘ plug” may be misleading, 
| Some machinists look upon any tap, not 


| 
| 


tapering, as a plug tap; but, for my own 
part, [ have always been led to apply the 
term ‘ plug tap” to a tap whittled off some- 
what at the point to follow a tapering starting 
tap, and to be followed in turn by a regular 
bottoming tap. 

Mr. Grant’s square thread tap is, therefore, 
a genuine plug tap, as distinguished from a 
taper tap, a machine tap, or a bottoming tap. 

I have omitted to mention that this tap is 
to have a long nose at its point to enter the 





i 


Hin 


it taps, even if you cut the hole open and 
measure it. The hole 
measure accurately, and the tap will have 
peculiar variations in its pitch, so that its 
measurement is put 
a lathe and tried change gear 


will be too short to 


unreliable. I have 
such taps in 
after change gear; even going to the trouble 
of making special gears, trying to make a 
tool follow the tapped thread nicely, but 
never succeeded in getting any satisfaction 
out of the process. I never got such a tap 
to run true in a lathe after tempering, and I 
a tool that filled the thread to run 
Without strain. Still I 
made fancy change gear which would cut a 


never got 
more than 1” have 
screw to fit a tapped nut a great deal better 
than the natural change gear would. 1 sup- 
pose my experience in this regard is about 
like everybody else’s. 

* * * A few wecks ago | was talking with 
John Grant, a man whose opinions regarding 
screw threads are worthy of every respect, 
and this subject of square thread taps came up. 
Mr. Grant made me feel cheap by saying 
that the proper way to tap these long nuts 
is with a tap not hardened except at the 
point, and not tapered except at the point. 
He explained this tap to me, not as a novelty 
in any degree, but as a contrivance well 


known among machine tool makers. I don’t 
like to assume superior ignorance for myself, 
and therefore have thought that what Mr. 


Grant told to me might have a value for 
some others 
** * The square thread tap, as Mr. Grant 
describes it, is cut parallel, and has two or 
It is 
neces 


three threads at the end tapered off. 
then fluted, and the flutes need not 
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hole and guide the tap properly; and I should 
also state that a complete nut is to be pro- 
duced by using several of these taps—sey 
from three to six of differing sizes at the 
thread. 

The idea of doing heavy work with a plug 
tap did not at first strike me very favorably. 
I looked upon the long tapered body of the 
regular tap as the proper, and only proper, 
contrivance for such work. In fact, I ques 
tioned the possibility of forcing plug taps of 
these large sizes through a nut. 

* * * Mr. Grant said that one of the great 
mistakes in regard to tapping was the idea 
that a great mapy teeth in a tap cutting at 
once, as is supposed to result from the taper- 
ing of the body of a nut tap, rendered the 
work easier, and he asked me squarely if I 
had not in my own experience noticed how 
easy it was to run a plug tap through a nut 
when compared with using a common nut 
tup. I had never thought of this before, but 
was bound to acknowledge that on those oc- 
casions, when I had violated all rule by 
using a plug tap in an odd nut, the job was 
quickly and easily performed—very much 
more so than when using the eternal nut tap 
by hand 

* * * | figured up the case of a four-thread 
tap as follows: The thread is an eighth of an 
inch deep; the taper of the thread 12” inches 
long, five flutes in atap. This gives 240 cut- 
ting teeth, which fullow one after another in 
tapping the hole, cach one doing Its mite, 
The depth of the thread to be cut is an 
eighth of an inch, which gives about the 
two-thousandth part of an inch as the depth 


of cut to be taken by each tooth. Mr, Grant 
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explained that this fine figuring showed up | 
an inherent fault of the taper-bodied tap. If 
such a tap be examined after slight use, 
most of the teeth will be found shiny, show- 
ing that they had positively refused to take 
the delicate little bites figured out for them. 
As a consequence, they become mere rub- 
bers, not knowing whether to cut or rub, and 
a few of the more earnest teeth have all the 
work to do under the most unfavorable cir- 
cumstances. It is analogous to trying to take 
a very delicate water cut with a lathe tool 
which is not sharp. The tool will take a big 
cut willingly, otherwise it wants to slide. A 
tool may be a very sharp tool for one kind 
of work, and still be a very dull tool for 
another kind of work. The tap tooth, too 
dull to catch on to the 2000ths part of an | 
inch, might take hold of a 32d of an inch | 
with real zest. In short, the ten teeth on the | 
end of Mr. Grant’s plug tap represent ten 
sharp cutters able and willing to do their 
work. There are so few of them that they | 
will be kept sharp. 

* * * Another feature of the nut tap is| 
this: Taking a tap of the dimensions above | 
given in a nut 8” long, one-quarter of the | 
teeth of the tap are supposed to be at work | 
at once; or in a nut 12” long they would all | 
be at work at once. It is very questionable | 
whether such a tap could possibly be forced | 
through a cast-iron nut 12” long, but there is | 
no doubt but what three or four plug taps | 
could be put through, and without very hard 
work. 

** * The thought of the taper cut in-| 
volved in the nut tap brings up other ques- 
tions. Suppose we have an inch hole, and | 
wish to make it 1,4”: we take a drill with | 
two cutting teeth, or a blunt rose bit with | 
twenty, and enlarge this hole with little | 
labor upon a drill press. But if we would | 
take a taper reamer 12” long, 1” in diameter | 
at the point and 1,4,” at the butt, and try to | 
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INJECTORS. 

Injectors have made remarkably rapid 
strides into public favor during the last ten 
years. It is a safe prediction to say, that 
before the end of another decade, there will 
be new pumps put upon locomo- 
tives. So long as injectors were imper- 
fectly understood and were used with no 
regularity, they 1etained the hame of being 
unreliable ; but so soon as they began to be 
made the sole feeding medium for locomo- 
tive boilers, they had to be worked regularly 
and kept in order which quickly made their 
merits recognized. 

INVENTION OF THE INJECTOR. 

The feed injector was invented by Henri 
Giffard, an eminent French scientist and 
weronaut. Its successful action was dis- 
covered during a series of experiments made 


no 


| with the view of devising light machinery 


that might be used to propel balloons. 
Although Giffard designed the most perfect 
balloon that ever was constructed, the in- 
jector was not used upon it, and the inven- 
tion was laid aside 
and almost forgotten. 
During the course of 


ase a voyage, Giffard — 6 
happened to meet Stew- Delivery 
art of the engineering st 
firm, Sharp, Stewart & es 4 ‘A 
Co. of Manchester, 3 
, ~ 
England. In the course ~ 
. . = 
of a conversation on » 
. . . . - 
the feeding of boilers, a) 


Giffard remembered his 
injector and mentioned 
its method of action. Stewart was struck 
with the simplicity of the device, and under- 
took to bring it out in England, which he 


enlarge this hole, it would be a very slow | shortly afterwards did, representing the inter- 
and tedious job, if the hole had any length. | ests of the inventor so long as the original 


Any one who has fitted up connecting-rod | 


patents lasted. By his advice, Wm. Sellers 


ends having taper holes for the bolts, under-| © Co , of Philadelphia, were given control 
stands well the difficulty of removing much | of the American patents. 


metal with a taper reamer. The common | 
plan is to drill holes of different sizes and | 
depths, and use the taper reamer to give | 
taper and finish. If it is found that a| 
reamer, after properly tapering the hole, has | 
still to go an inch deeper, this reamer will be 
found the worst possible tool to take the 
metal out with. The strain upon the shank 
of a taper reamer, when working at 
nicest, is terrible, and always risky. 

* * * This brings up the question of many 
teeth in a milling tool or gear cutter, and 
leads me to revert to a case of gear cutting | 
which I mentioned in a former letter some 
time ago. 

Some very heavy spur gearing, 2” pitch, 
5” face, was cut with 5” cutters having lots 
of teeth, and lots of time was used. An end 
cutter, the shape of the space, was then 
tried. It averaged only an inch in diameter | 
and had but five or six teeth, but the time | 
consumed in doing the work was greatly re- | 
duced. The work was then done in a 
shaping machine, and the time was very | 
much more reduced. I gave the figures | 
when I first mentioned this subject. 1 have 
forgotten them now. The thing has always 
been a puzzle to me, and the only thing [| 
understand about the matter is that the facts 
are there. 

* * * The relative efliciency of many tecth | 





| 


its 





in a cutter may be illustrated by a simple | 


drilling operation. We drill a hole by means 
of a drill having two cutting edges in a cer- 
tain length of time. Can that hole be drilled 
by a butt mill having many cutters in the 
same length of time, even provided that 
clearance for the chips is arranged for? |] 
think not. 

* * * On the other side of the question, 
take a hand scraper with its single cutting 
edge ; will it remove as much metal in a 
given time as a file will? Ithink not. We 
may say that a file works over a large sur- 
face at one time, while a scraper is only cut- 
ting at one spot; but we may say the same 
in regard to the butt mill used as a drill. 

* * * Very respectfully, 
CHORDAL 





Seldom has an invention caused so much 
astonishment and wild speculation among 
mechanics, and even among scientists as the 
injector did for the first few years of its use. 
Scientists were not long in discovering the 


| philosophy of the injector’s action, but that 


knowledge spread more slowly among me- 
chanics. It was regarded as a case of per- 
petual motion—the means of doing work 
without power, or as Americans expressed it, 
by the same means a man could raise him- 


|self by pulling on his boot-straps. 


TRYING TO FIND OUT HOW 
WORKED. 

Among the mechanics I associated with, 
the injector was spoken of as a machine 
having a secret method of action. There 
was supposed to be some part inside where a 
vacuum was formed, which sent the water 
into the boiler. We were all familiar with 
the vacuum of condensing engines, and it 


THE INJECTOR 


| was a convenient solution of the mystery. I 


remember committing what we regarded as 
a heinous sin, in trying to find out the secret 
of the injector. Ona Sunday forenoon in a 
Scotch town, where it was considered next 
to a crime to miss going to church, three of 
us stole quietly into an engine house, when 
we knew the foreman, like a pious man, was 


listening to the sermon, and took an injector 


apart. All our plans had been laid the 
previous day, and the necessary tools laid 
conveniently at hand. The feeling of dis- 
appointment we experienced at finding noth 
ing to explain the working of the thing, is 
still vivid in my memory. 
THE PRINCIPLE OF THE INJECTOR’S ACTION. 
The principle of the injector’s action is 
that of induced currents, which is much 
more popularly understood to-day than it 
was twenty five years ago. A current of 
any kind has a tendency to induce a move- 
mcut in the same direction of any body it 
passes over touches. Thus, we are all 
familiar with the fact, that a current of air 
called wind, passing over the surface of a 
body of water sets waves in motion, and 
dashes the water high up on the shore above 
iis original level. In the same way, a jet of 
. 


or 


|steam moving very rapidly, when injected 
‘into a body of water under favorable condi- 
tions, imparts a portion of its motion and 
starts momentum sufficient to overcome the 
original pressure of the steam. That is how 
‘the injector is made to force water into a 
boiler against the same pressure the steam is 
starting from. The principle is now utilized 
in the arts for many useful purposes. The 
ordinary locomotive blast blowers, steam 
siphons, steam jets, jet exhausters, and 
argand burners are common instances of 
its application. 

When the action of the injector is closely 
examined its mystery as a source of power 
disappears, for it is found that an amount of 
heat equal to the mechanical equivalent of 
work done is used up during the operation 
of feeding. Thus when a given quantity of 
heat units pass from the throttle to work the 
injector, the whole of the heat does not re- 

‘turn to the boiler along with the feed-water, 
as was first supposed to be the case, but a 
portion of heat representing the foot pounds 
of work done is dissipated, besides other losses 
incident to leakage, radiation and connection. 

DIFFERENT FORMS OF INJECTOR. 
There are a great many different forms of 
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injectors in use, but all of them conform to 
certain elementary principles in their mode 
of action. Steam passes from the boiler 
through the steam pipe and receiving tube A 
(Fig. 1)ata high velocity, and combining with 
the water at the point B condenses, but imparts 
considerable momentum to the water which 
rushes along into the delivery pipe, raises 
the check valve and passes into the boiler. 

The tubes of the injector are arranged so 
‘that a concentrated jet of steam shall impinge 
upon the water to force it through passages 
that are designed in the best form for main- 
taining the solidity of the current. The 
speed imparted to the water represents the 
work performed by the steam, and upon this 
velocity depends the successful action of the 
injector. As the current of water for start- 
ing the injector could not be induced against 
the constant pressure on the check valve, 

which equals the pressure at the throttle, an 
overflow is provided where the water can 
flow unchecked till the necessary momentum 
is obtained, when the overflow is closed. All 
deviations in construction from the elemen- 
tary injector shown in Fig. 1 are made tor 
the purpose of extending the action of the 
injector under varied conditions, for making 
it work automatically under different press- 

ures of steam and for improving its capacily 
to lift water above its natural level. 

A HEATER PIPE ACTING AS AN INJECTOR. 
| Before the invention of the injector cases 

cecasionally happeaed of the heater pipe 

acting as an injector. Where the end of the 
heater pipe was carried through the feed pipe 
and pointed towards the check valve, start- 
ing the heater under favorable conditions 

would carry the water into the boiler. A 

great many old engineers relate instances 

where this has happened. 
Se ae 

Thomas M. Drown, Secretary of the 
American Institute of Mining Engineers, 
has issued the following announcement : 

‘The autumn meeting of the institute 
will be held in Troy, N. Y., during the 
second week in October. This meeting will 
be mainly devoted to the reading and dis- 
cussion of papers. 

‘*Members who wish their papers fully 
discussed at the meeting can have them 
printed and circulated in advance, if they 
are sent to the secretary early in September.” 

— 

A boiler feeder is patented by W. H. 

Knowlton, of Chicago, for carrying the feed 











water into a receptacle connected with the 
mud drum. It is well known that a large 
proportion of the impurities in certain waters 
become precipitated when they reach a 
certain temperature. The object of this in- 
vention is to deposit the impurities in the 
mud drum without letting them reach the 
heating surface where scale is formed. 


——_ o<>e ——_——_—— 


LETTERS FROM PRACTICAL MEN, 





Heating Water in a Feed-Water 
Heater. ’ 


Editor American Machinist : 
In your reply to H. F., July 28th, 1883, 
you state that water cannot be heated higher 


than 212’ Fahr. in a heater by exhaust 
steam. I beg leave to differ with you 


somewhat on that subject, as, by actual test, 
water has been heated, and is still heated, to 
217° Fahr., and, under exceptionally good 
conditions, to 230°. This I can prove by 
good reliable authority. 

You are, nevertheless, correct when you 
state that the water cannot be made hotter 
than the exhaust steam which heats it ; but 
I will state that, in the majority of high- 
pressure engines, the exhaust steam leaves 
the cylinder at a temperature considerably 
above 212°. Wo. Pr. 


[Our answer to the question referred to 
was, in substance, plain, that the water could 
not be heated higher than the temperature 
due to the pressure in the heater. It is im- 
material at what pressure or temperature the 
steam in the cylinder is at the opening of the 
exhaust, unless there is a pressure above at- 
mosphere in the heater the temperature 
there will not be more than about 212°. If 
our correspondent knows of an instance 
where water is heated to 280° with the ex- 
haust steam from an engine, he will find, if 
he will investigate, that the engine is work- 
ing against a good deal of back pressure, 
and that the conditions, instead of being ex- 
ceptionally good, are exceptionally bad. } 

Pee a ee . 
** Fitting up Crank Shatts.° 
Editor American Machinist : 


The method of fitting up crank shafts, 
given by R. H. in the AMERICAN MACHINIST 
of Aug. 4th, would, at first thought, seem to 
be better than the one I described, and 
to which he refers. His description is com- 
plete, with the exception that he fails to give 
the resultant error. 

As no one has been able to bore two holes 
and force the cranks on their shafts, and the 
crank pins in their holes without, in a 
majority of cases, having the two come out 
of truth, I see no reason why, by the plan 
described by R. H., they should not, in a 
majority of cases, come half bad. 

The cause probably lies in the fact that 
no one has been able to make castings equally 
dense on all sides ; and the crank pins, like 
animate things, lean toward the soft places 

In my own paper, very likely, I laid too 
much stress on the method of boring the 
holes in the cranks, while the point I 
specially wished to make was to point out a 
possible road to practical perfection. 

Mr. Porter once told me they had never 
been able to put in a crank pin and have it 
come true, and their method of correcting 
the error was to penethe back end of the 
pin. In our practice where the method of 
boring the holes is, I should think,’ as relia- 
ble as that described by R. H., we have 
seldom if ever, had a pair of wheels come 
exactly true, and only finish the crank pins 
before the wheels, cranks and shafts are 
forced together, and for the tinal finishing of 
all other parts the setting is done from the 
finished pin. Without some special means 
for testing or multiplying errors we are, if 
our tools are good and our methods seem all 
right, likely to assume that things will come 
out true. But when we scrape down a piece 
of work to a surface plate trom the best 
planer, or put a piece of steel in the grinding 
machine, when takeu from the best lathe. 
and find how much out of truth both are, it 
takes a good deal of faith to assume a crank 


| pin is right without some special means of 
proving it to be so. 


JOHN E. SWEET. 
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Hardening Steel. |evident that your correspondent is not 


is 

Editor American Machinist ; | acquainted with Mr. Dean. Were the writer so 

I have read with a good deal of interest | disposed, he could point many faults in the 
the recent articles in the AMERICAN Ma-| letter referred to, but he only desires to 
CHINIST bearing upon the working of steel by | defend his friend, who knows nothing of his 
the blacksmith, and as I have lately added, by | action. JUSTICE. 
experience, to my knowledge on this subject, | Boston, July 25, 1883. 
I offer it in hopes 1t may prove ot some 
value. It is with reference to the use of | Keying of Side Rods. 
cyanide of potassium upon the best tool | Hditor American Machinist : 
steel in hardening. A blacksmith who uses| There is a great deal of talk nowadays 
it freely informs me that he can harden the |about solid-ended rods, and other changes 
steel at a very low temperature when using | away from the old-established forms. The 
the cyanide of potassium, that the water | old forms have been abused as unreliable, 
‘‘bites” at the steel more readily, and that | but I believe that the greatest abuse they | 


on 


| 
| 
| 
| 


the steel springs less. | 

My experience is that by hardening in this | 
way the steel will be hardened only to a} 
slight distance from the surface, and this | 


= a 














small amount of what is really case-harden-| ——/; 

ing is very soon ground away, especially on| > | | £2 

a milling cutter or similar tool. I recently 

had some arbors, made from tool steel, | _ : E ; 

hardened by this process, and by removing| \ 

the mere skin they were found to be as soft} / . we 

as before hardening. In another instance a| “> | | 

large number of pieces two inches diameter ES = 

and six inches long of ‘‘ Hobson’s choice” Improperly | 

steel were hardened in the same way, not Keyed | 

one of which were found to be sprung to | 

any: appreciable extent. While standing \ 

upon the bench, after being hardened, one 

of them broke in two pieces with a loud | 
report. Upon examination it was found that Fic. 1. 

this expensive tool steel was not hardened to | 

a depth of more than so of an inch. For have received has been from engineers who 
fear that the rest would follow suit in break- hammer the brasses out of shape through 
ing, the temper was drawn tos low degree ignorance of how a rod should be keyed. 
of hardness, when three of them were found Take the case of side rods, for instance. 
cracked lengthwise. - I — me 1 oeaperie ‘| When the side rod brasses have worn on the 
Is it not better to _ machinery steel, since pin till they have nearly a quarter of an inch 
it is proved by experience that the low heat | play, instead of taking them down in time 


and cyanide of potassium saan only | and having them re-fitted, some engineers 
hardens skin deep? I am only stating what | keep driving their keys, thinking that they 
I know when I say I have seen thousands of | .on take up the lost motion. And they do 
dollars: wasted upon dies and punches bY | take it up, too, but pounding the keys puts 
hardening 8 low heat with cyanide of the brass into a new shape, as it appears 
potassium, way OS eee Gre. in Fig. 1, and this is far from being an im- 

If thls process is © GIN ane, Why not| yrovement on its original shape. In fact, 
harden lsthe tools by it? It ts 8 poor rule the brasses yield at the weakest points, #, EF, 


that will not work more than one way. If ‘ : 
; ‘ which push towards the pin, while the upper 
first-class tool steel will not harden to a : 

and lower bearings wedge out the strap. 


»sroper depth in water, or in brine, w y : 
ene P : » We ought The severe strain bends the keys, and the 
to know the reason why without delay. 3 
ei aoa | strap is forced out of shape. A bad case of 
Another foolish thing is to expect always, |... °,. i ; 
: ae this kind ruins the brasses beyond repair, 
to judge of the temper by the color. The} ,. a 
ae : distorts the keys, and damages the strap. 
application of the file test will often show i 
ee On the other hand, brasses properly keyed 
the color test to be at fault. My belief is : (ee ~ om 
: retain the form shown in Fig. 2. They 
that the more times steel is annealed the less , : ‘ 
p ; ap ... |remain square with the strap, and the strap | 
‘xarbon it contains and the more difficult it is 


jncteaialicin th iil in Wiha Hien d nt entire! continues in line with the rod. 
o harden it, and in this I am taught e aly ; 

: ght entirely | this brass needs reducing, the work to be | 
by experience. i 


done is easy and straightforward, saving | 





Mr. Goodyear says a tool for cutting hard | of | 


|/much time and annoyance. The cases 


steel should be made as hard as possible. ; : . 
; é I ruined brasses from bad keying are not so 


I would like to ask if he gives any rake to | 


very common, but they occur oftener than 


the tool, or is it in the form of a scr ? 
une they ought to. JOHN MAHONEY. 


Can he use a milling cutter hardened in this 

way? Of course I do not advise a lathe or 

planer tool too soft to cut the material to be| ,,.. ; es 

; Editor American Machinist : 

worked. Some of the best steel I know of, 

so far as hardening is concerned, cannot be | in the tot Amanscan Macuimer, refer- 

so far as harde S$ concerned, ci be |. nes sigpeie a 

sag 2 . | ring to the collision on the N. Y. & N. E. R. 

annealed so as to be worked in a lathe. : 
Ae R., when I read the statement that, in no 
C. E. Stmonps. 2 ; : : 

previous instance has a locomotive boiler 

been known to blow up from this cause, I 


Explosion of a Colliding Locomotive. 


Stamford, Conn. 


‘6 Ensétructing Master Mechanics.” 
Editor American Machinist : 


‘ 
€ 





lowing record: ‘‘May 18, 18838, a wild 
Foals — engine on the Maine Central R. R. a few 
Nothing can be more ‘‘characteristic of |; ; 
es |miles above Augusta, when running from 
bad taste” than the letter from ‘‘ Master] . 3 es : - 
rer : .. | sixty to seventy miles per hour, collided 
Mechanic” in your issue of Aug. 4th, and it}. : & Ae ; 
i | with a freight train consisting of twenty- 
deserves to be severely censured. Noone|_. y 
‘ : iy ead : ; pine cars. All of the cars were wrecked. 
should indulge in personalities in discussing | ,,, p : : 
2 , The engine to the freight train exploded 
the merits of a paper, such as was presented | _. ape : mig ee ‘ 
= with terrific force, the smoke stacks landing 
by Mr. Dean. The fact that Mr. Dean was van tea a : on : 
. : over a hill fifty rods away. The entire 
requested to present a paper, and that it was : 1 ad : ; 
: ta! boiler was carried away, many pieces being 
accepted by the council, was suflicient to a : ae | 
ae : | blown loug distances, parts of the engine | 
demand for it respectful attention, and it é : 9 
: | being found on the opposite bank of the | 
was enough to analyze his paper step by| 7, — oe eae 
. 3 rts ~ | Kennebec river. rhe shook | 
step, making no statement without giving a 24,98 ; - 
: buildings over two miles away and across 
clear and logical reason for such. 3 : 
i é : ; the river. Both engineers and one of the | 
The writer has known Mr. Dean for), i 9 
j : firemen were killed. 
several years and hasalways found him to be MELLEN 8. HARLOW 
an unassuming gentleman and one not at all West Auburn, Me 
: st / » Me. 
disposed to ‘‘ lecture the association, as if it 
were composed of school-boys.” He Feed-Pipe Connection to Boiler. 
thoroughly American, and like all high-| Editor American Machinist : 
minded men, is willing to learn from all,| I have for some years practiced connecting | 
regardless of nationality. It is perfectly ' feed-pipes to boilers in the manner shown in 


concussion 


is 


When | 
| 
| 


| him by 


the engraving, and it is so satisfactory a 
plan, where it is desirable to take the feed- 
pipe through the boiler-head and to some 
point inside the boiler, that I am led to think 
a knowledge of it may be of some value to 
others. 

In the engraving C is the head, through 
which a hole of suitable size is cut—prefer- 
ably drilled—and reamed with a ball reamer 
for the bronze ball-ended piece B, This 
piece is internally threaded for the continua- 
tion of the feed-pipe inside the boiler, which 


may be carried to the other end and turned | 


down to discharge under the tubes, may be 
perforated, or otherwise arranged. The ball 
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C 
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) "EZ 
ES! 
Properly | 


Keyed | 





Fia. 2 
is held to its seat by means of a cast-iron 
flange A, which is threaded from the outside 
for the feed-pipe. For 2” feed-pipe I use 
three studs, usually °,’ diameter, tapped into 
the head. 

My experience is that a connection made 
in this way will never leak, can be readily 
taken downand put up in case of making 
repairs to the boiler, and can be swung in 
either direction so as to change the alignment 
of the pipe inside the boiler. This last named 
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FEED PrrE CONNECTION 








TO BOILER. 


feature is frequently of considerable con- 
venience, since running pipe inside a boiler 
is not particularly pleasant 

One other thing about ball joints when 


| used for a purpose similar to this: 
picked up my note-book and found the fol- | 


It is generally assumed that the parts of 


/such joints must be made with great perfec- 


tion and accuracy, and that the making of a 
reamer is a serious matter 

A ball reamer unquestionably ought to 
represent a portion of a sphere, but when 
used for the purpose shown, it is not a matter 


of any great importance whether it does or 
With the the sheet 


smoothly chamfered the balled piece B will 
make a tight joint. 


does not. corner of 


FRANK GLEASON, 
=> 

Says the Boston Herald: ‘*C. J. H. Wood- 
bury, the inspector of the mill mutual insur 
ance companies of this city, has had sent to 
the Société Industrielle de Mul- 
house, of Alsace, Germany, its silver prize 
medal, in recognition of his recent work on 
the best means of protecting cotton and 
wooilen miils from fire. It is believed that 
this is the first time that an American has 
been the recipient of this award.” 





The Use of Coke in Melting Iron, 


By D. F. Treacy.* 


The difficulty attending the successful use 
| of coke for melting iron is due at different 
times to different causes, and it is impossible 
'to give the remedy when one is not fully 
acquainted with all the circumstances. Some 
foundrymen experience great trouble from 
the iron coming dull. The difficulty in this 
case, I think, is gewverally in the first charge, 
and is caused by not getting coke enough on, 
|or by putting on more iron than the bed will 
carry. When consider that a bed of 
coal will carry 4,000 Ibs. of iron, and that a 
|bed of coke, same dimensions, will only 
| safely carry 1,500 Ibs., the change is very 
| great, and often not fully appreciated. Still, 
the difficulty may come from the manner of 
lighting up your cupola. In lighting up a 
cupola using coal, we frequently use hard as 
wellas soft wood, and it requires a consider 
‘able quantity to properly and safely ignite 
|the coal. Such is not the case in using coke. 
| You only require about one-half the quan- 
| tity of soft wood, and no hard wood what- 
| ever. 

| I might mention here a circumstance that 
occurred at our works the second day after 
| we began using coke. Our melter put in the 
‘same quantity of wood, hard and soft, as 
| when preparing for coal. The furnace was 
| lit up and ready, as he thought, for putting 
| in the iron. He looked in the tuyeres, and, 
/much to his surprise, saw that the wood was 
| not yet burnt out, and we had to wait a full 
hour before he could put on the iron. He 
was going by measurement, not knowing the 
j}amount by weight, for the first bed. Had 
| he not noticed the state of the furnace, no 
doubt we would have had dull iron, on the 
start at least. I think this is one, if not the 
principal reason, Why many use coal on the 
first bed. 

| I find that to use just enough wood to light 
| the coke is all that is necessary. Let us say 
lit takes 600 lbs. of coke for the first bed; 
| have then 150 Ibs. more ready to put on im- 
| mediately before charging on your iron, and 
ithen, with the proper quantity of each, I 
| will, the furmace in other respects being all 
right, guarantce hot iron every time. 

Another point is that we do not use at any 

| time more than two-thirds the force of wind 
|that we do when using coal. We have a 
| No. 6 Sturtevant blower, which, when melt- 
ling with coal, we run at about 2,200 revolu- 
‘tions a minute. In using coke, we do not 
jrun it more than 1,800, and the greater 
| part of the time at between 1,200 and 1,500 
revolutions. I find it is necessary to slow 
' down the blast when nearing the end of the 
melt; otherwise it would be necessary to 
|send an order to the brickyard at an early 
| day. 

| Itis also well to ‘“‘drop the bottom” as 
soon as you are done pouring. By doing 
this you will not be troubled with any great 
quantity of slag, your cupola wil! “ pick 
down” more easily in the morning, and the 
lining will last much longer. 

As to having any particular kind of cupola 
in melting with coke, or changing from one 
style to another, I think it quite unnecessary, 

| Any furnace that will melt iron with coal 
can be made to melt it with coke. 

As to giving a formula for melting, that, 
of course, is hardly practicable where one 
is not acquainted with the style, size, etc., 

To begin right is the essen- 


you 








of the cupola. 
tial point, and to give implicit and reliable 
instruction in the detail of individual cases 
it would be necessary for one to see the fur- 
nace, or at least to be thoroughly informed 
in regard to all its points. 


6 ie 


The inspectors of the Hartford Boiler In- 
surance Co. found 32 defects in boilers 
during May, of which 507 were dangerous, 


oO me 


oO,Ue 


* In my article concerning the use of coke 
for melting iron, published in the AMERICAN Ma- 
curnist of June 30th, I spoke of ‘Connellsville 
| coke.”’ I did not by this mean to convey the im- 
pression that this particular kind of coke was the 
only kind in the market that would melt iron. 
There is also another kind of coke made which 
we intend giving a trial at an early day. 
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Machinery Ahead of the Times. 


In the development and introduction of 
new and improved machine shop tools and 
appliances, some manufacturers have become 
}at times almost skeptical as to the ultimate 


| The originator of a machine may assure him- 
‘self by his own practical experience that it 
is an economical and highly desirable article 
for the average shop to buy, yet sometimes 
the mechanical public will not be attracted 
‘hy the new machine in spite of diligent 
efforts to convince them of its advantages, 
The machine designer who gets ahead of the 
| times is about as liable to lack substantial rec- 
| ognition (for the time being) as the one who 
|is behind the times. The former, however, 
| has a good prospect for the future, while the 


i latter is bound to dwindle out of business | 


| notice. 

| If a really excellent machine, up to ad- 
| vanced shop practice, be placed upon the 
market unsuccessfully, shopowners refrain- 
ing from purchasing it, the patterns for 


| manufacturing should be kept in yeadiness | 


for a future demand, which is likely to make 
itself felt iu a few years, if not in a few 
months. 
| Machines and tools that would scarcely 
sell at all four or five years ago, are now 
being made and disposed of readily and ad- 
| vantageously, because average mechanical 
practice has caught up with them. Turret 
lathes for ordinary machine shops and 
special cutting-off machines were made 
several years ago, but the demand was until 
within two or three years not enough to 
| build up a prosperous business upon. Their 
‘use, however, would have been as advan- 
tageous five years ago as now, when a good 
and increasing @emand exists. 

The use of a turret lathe in a shop doing 


ordinary work, with about forty hands, has | 


been declared by those having ample ex- 
| perience to be just about equal to an addi- 
| tional mechanic, and those using cutting-off 
‘lathes wonder how they ever got along so 
many years without them, when those tools 
could have been easily procured, 

The milling machine was formerly con- 
| sidered applicable only to shops manufactur- 
|ing fire arms and special articles of that 
‘character. At the close of the Civil War the 
| tools and appliances in armories were sold to 
| general machine shops, and thus the merits 

of milling machines for a wide variety of 
shop-work becume known. Their construc- 
| tion and sale for ordinary shop use soon be- 


came a recognized industry, yet the advan- | 
i = | 


tages of milling machines are yet far from 
being generally appreciated. 
Centering machines are coming into use as 
they never have done before. Jigs for boring 
} and facing parts of machinery were tormerly 
almost rare enough to be curiosities. Now 
they form an important part of the equip- 
ment of many shops’ Patterns of improved 
/machinery that would not sell some years 


success of certain efforts in this direction. | 


| 
ishops. These liquid annexes have, we be- 
| lieve, been discarded. 


| —_—_- 2 — — - 
| Value of Automatic Brakes for Safety. 


A terrible railroad disaster happened to a 
| train on the Rome, Watertown and Ogdens- 
|burgh Railway recently, near a small 
station called Carlyon. <A passenger train, 
heavily loaded, was rushing along, pulled by 
two locomotives, in the midst of a raging 
storm, A car that had been blown out of a 
side track was standing on the main line, 
and the double-engined train smashed into 
it, scattering death and destruction around. 
' Twenty-three persons were killed and a large 
number seriously injured. In the first place, 
this butchery was the result of gross care- 
| lessness in having cars so insecurely held in 





| side tracks that they were liable to be blown 
‘out by a windstorm; and the fatality of the 
accident was greatly increased by the fact that 
the train was run without a continuous brake 
It is tothe presence of a good automatic 
brake on most of our trains that railroad travel 
ing is made tolerably safe. There is no good 
|system of protecting trains in use, and the 
only hope of safety is the means of stopping 
promptly when an obstruction is seen. Had 
the engineer of this fatal train had a good 
automatic brake at his hand when the car 
was seen, the probability is that the loss of life 
would have been entirely avoided. 
a. 

There is a growing practice in this country 
of running heavy passenger trains with two 
locomotives, and it seems to be the custom 
to depend upon the train engine to do the 
braking. As the engineer on the first loco- 
motive has the best means of observing ob- 
| structions, it seems that he ought to have the 





{means of controlling the stopping power. 


Several serious accidents have occurred this 
season, Which were aggravated by the leading 
engine not having direct hold of the air brake. 
There is no practical obstacle in the way to 
carrying the air pipes to the front engine. 
As a measure of safety, this should be done. 


= <> —_-— 


A pleasure boat forty feet long, propelled 
by electricity, has been making successful 
experimental trips on the Thames. The 
screw is driven by a dynamo placed under 
the flooring of the deck, and this dynamo re- 
ceives its power from aseries of accumulator 
cells, The accumulators are capable of carry- 
|ing sufficient electricity to transmit eight 
| horse-power for ten hours. It is expected 
that boats of this character can be used for 
| river service by changing the accumulators at 
;convenient points. 





As the presence of a 
steam engine, with its objectionable acces- 
sories, is dispensed with, and more space for 
| passengers is available, it is believed that the 
electric boats will be popular for pleasure 
parties, although the expense for motive 
power will be greater than with steam. 


| ago, havein some instances been brought out 


lately and used, the product being quite sal- | 


able. Thus the efforts of original mechani- 
cal enterprise, after apparent failure, have 
been in some instances rewarded with grat- 
ifving succcss. 


sme 


In Cincinnati there are foundries and shops 
in which a bell is rung at 9A. M. for a 10 
or 15 minutes’ cessation from work for what 
they call *lunch.”? The men rush out and pro- 
ceed to ‘‘lunch” upon lager beer. In Cleve- 
land a new machine shop started about two 
years ago which employs forty workmen. A 
lager beer saloon was immediately started 
next door to get custom from the shop. But 
the liquid enterprise was a failure, so far as 
the shop is concerned, for not one of the 
forty men drink spirituous or malt liquors. 
It is safe to say that the Cleveland shop 
turns out better work than the Cincinnati 
shops here referred to. In all probability 
the men are more reliable. Some years ago 
certain Cincinnati machine shop owners kept 
beer saloons on the same premises, and re- 
quired their workmen to take part pay in beer 
checks. ‘Temperance men were regarded as 
‘*black sheep,” and were not wanted in those 


The Louisville Exhibition. 


The Southern Exhibition, which was 
opened by President Arthur, Aug. 1, with 
becoming ceremonies, promises to be one of 
‘the most valuable industrial displays that the 
country has seen. Certainly it will have an 
excellent influence on Southern industries. 


The leading object of the exhibition is, to| 


present the opportunity for visitors from all 
parts of the country to examine specimens 
of work and material which will show the 
capabilities and resources of the South. 


There are great tracts of the most valuable | 


mineral lands in the Union, lying untouched 
in portions of the Southern States, that re- 
main undeveloped for want of capital to 
provide transportation facilities. 


to coal suitable for smelting. 
copper and zinc await 
prise. 

Agricultural exhibits will constitute an 
important portion of the display, and from 
this section the South has hitherio drawn its 
principal wealth. But its agricultural prod- 
ucts might be greatly increased by the aid 
of better methods of operation, by improved 


the hand of enter- 


Iron ore | 
of unexce}led quality, lies in close proximity | 
Fortunes in| 


machinety, and by laber-saving teols. The 
intercourse between Northern capitalists and 
Southern producers, which this exhibition 
will afford, will, it is to be hoped, prove 
conducive to the interests of both parties. 


——____—~qipo——$_—— 


There appears to be a chronic antagonism 
| between the iron workers and the owners of 
| iron furnaces in England, which at frequent 
intervals breaks into open hostilities, in the 
shape of a lock-out or strike. Numerous at- 
tempts have been made to reconcile the two 
interests and induce employers and em- 
ployed to work in harmony, but without 
success. Recently both parties agreed to a 
sliding scale, which was going to regulate 
wages according to the market price of iron. 
A board composed equally of owners and 
workmen was formed, and both par ies agreed 
to abide by its decision in the settlnmg of 
disputes. This board was scarcely in good op- 
eration, when the iron workers of Stafford- 
shire went out on the largest strike that has 
happened for years. Arbitration, as a means 
of settling trade disputes, appears to have 
received a stunning blow in the house of its 
friends. 





+-beo 


An apparatus las been patented to pfe- 
vent boiler explosions. This invention does 
not seem to be founded on the principle of 
keeping the aggregate steam pressure below 
the ultimate tensile strength of the boiler 
sheets. Its aim and object , to catch 
some heavy gas or vapor which the inventor 
imagines to be present in boilers. By aii 
arrangement of float rand convey pipes, this 
supposititious gas is to be led harmlessly 
into the cylinders and forced to do useful 
work, instead of dealing destruction around. 
Its action resembles that of the pious men 
of the olden time, who were invested with 
the power of harnessing demons and hob- 
goblins to the plow, or of compelling them 
to transport the huge stones used in building 
churches and castles, 


is 


PE 


At the Chicago Railway Exposition there 
were said to be about three hundred car 
couplers claiming railroad patronage, and 
only three or four of them received any 
attention. Eight or ten of the patents con- 
tained the mechanical combinations necessary 
for a good automatic coupler, the difficulty 
about their introduction being that railroad 
companies cannot be made to adopt them. 
It might naturally be supposed, that this 
over supply of patent couplers would be 
calculated to discourage inventors from 
keeping up a crop of new patents; it does 
not seem to act that way. Every week 
| brings regular additions to the list, the 
| present weck bringing forth six new candi- 
| dates tor disappointment. 





>> 


| Another monthly volume of consular re 
| ports is before us. It is dated July, 1883. 

| Consul Smith, at Carthagena, Colombia, 
| gives it as his opinion that the absence of 
|commercial travelers is more than anything 
| else the cause of our trade with that country 
| not being more rapidly extended. Profusely 
| illustrated trade journals and catalogues of 
| American ¢.00ds (whether printed in Spanish 
| or English) draw the attention of many 
merchants toward the United States as a better 
| market for purchase and sale than Europe. 

The Consul promises to distribute such 
publications when sent to him ‘‘ where they 
will do the most good.”’ 

Consul Tanner, at Liege and Verviers, 
Belgium, says woolen mill operatives in those 
places labor 1013 hours daily and the men 
average 70 cents a day each, women 50 cents 
and children over 12 years old 30 cents. The 
highest wages paid to male spinners is $1 
day. 

Consul Wilson, at Nantes, France, says 
the habits and customs of the people in that 
district are not favorable to the extension of 
manufactures. ‘‘The common people who 
would form the working classes in such 
establishments are independent, tco 
careless, too uncertain, and their price of 
labor too high make manufacturing 


a 


too 


to 
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profitable.” He thinks the causes which have | 


produced these habits and customs ‘‘ would 


afford a theme for a moral philosopher and | 


a political economist.”” Twenty years 


there were nineteen cotton mills in operation 


ago 


| proportioned gears to use? 


| required would be 


in Nantes, now there are but one ortwo or at | 


most three,and they are of small consequence. 
Consul Ballon, at Kehl, notes that in 1828 


the number of people employed in cotton | 
printing in Alsace was nearly 12,000,and they | 


produced 21,000,000 yards, while in 1878 but 


a little over 6,000 were needed to produce | 
Improved machinery had | 
ach individual to | 
produce nearly four times as much as form- | 
The wages in Alsatian cotton millshave | 


55,000,000 yards. 
thus made it possible for 


erly. 
doubled since 1832. 


Consul-General Mattson, of Calcutta, says: | 


“The small American garden plow which | 
turns a furrow of 8” or 9” and is solight that | 
a 10-year-old boycan carry it on his shoulder 
and a good-sized pony can work it in the 
field, in my judgment the very plow to 
introduce into India where an immense 
market awaits the successful manufacturer. 
The beam should be very high ard long 
(much like a common wagon tongue) with a 
slight incline upward, so that the end could 
be fastened with a clevis to the yoke ofa 
pair of bullocks. The handles should stand 
nearly upright. 


is 


ome 


Literary Notes. 


MANUAL FOR ENGINEERS. EDITED 
Hill. Published by William A. Harris, 
BR: I; 

The undoubted object of the publication 
of this little book, which fS an enlargement 
of a previous and similar edition, is to ad- 
vance the interests of the steam engine built 
by the publisher. A portion only, however, 
is devoted to the discussion of the engine, 
the remainder and larger portion containing 
—to quote from the Preface—‘‘a limited 
number of facts, data, and formule” for en- 
which are, so far as they go, about 
as are found in the ordinary engi- 
pocket-book. 


A POCKET 
by John W. 
Providence, 


gineers; 
the same 
neer’s 











(JUESTIONS x [usin 


| 
| 





|; make 


(274) C. M 
you tell me how to figure the size of a cylinder for 
a hoisting engine to hoist 6,000 Ibs., 300 feet per 
minute, with a drum 4 feet in diameter; 
A,—The horse-power 
6000 300 —54k 
33,000 ‘ 
lowance for friction, say 65-horse power. 
drum will be 12.56 en circumference, 
300+12.56=23 © 

1 


or, making al- 
Your 
and must 


say 24 revolutions per min 
, 


ute. If you gear back 4 to 1 your engine will make 
|} 24x4=96 revolutions per minute. Assume the 
stroke to be 24 inches, the piston speed will be 
96xX4=384 feet per minute. Assuming the mean 
effective pressure, after overcoming the friction of 
piston will give 380>35__ 4 
33,000 10 
and for 65-horse power the area of piston required 


horse power nearly, 


| will be 65 js =162144 inches, corresponding to a di- 
0 


| ameter of about 14\4 inches. If you make the cylin- 
| der 15’’X24”, and gear 4 to 1. you will undoubtedly 
be able to accomplish your purpose. There may be 
considerations that would make other dimensions 
desirable. 

) J. M., Allegheny City, Pa., writes: I 
am running a ee & Sharpe universal milling 
machine, and have been trying to calculate the 
table of diameters, pitch gears, and angles for spiral 
drills, but so far I have failed. The first line of 
table is as follows: 


(275 


wit) 





ies 

— en Gear on Ist gear 2d gear Gear on 

ou6 turn. worm. onstud. onstud. screw. 
.67 24 86 24 100 








Can you give me any information in the matter? 
A.—We referred your question to the Brown & 
Sharpe Mantfacturing Company, who courteously 


| reply as follows: 


‘The table to which your correspondent refers 
was arranged to give all the spirals which could be 
produced from the gears used on the machine, and 
we will therefore explain how it was known that 
the gears named, and in the order stated, produce 
67-100 inches movement to one turn or revolution 
of work. The worm-wheel, to which the first gear 
is attached, has 40 teeth. The leading screw is four 
thread to the inch. We multiply the 40 teeth in the 
worm-wv heel by 24, the number of teeth in the gear 
this we divide by the number of teeth 
in the first gear on stud, which is 86. 
the number of turns of this gear to one turn of the 
worm-wheel, or 40 turns of the worm, which 
11 162-1000 turns. This we multiply by the number 
of teeth in the second gear on the same stud, which 


on the same; 


This gives us 


is 


is 24, and divide this product by the number of 
teeth on screw, which is 100; this gives us as a 


quotient 2 678-1000, which is the number of turns 
the screw bas made while the worm-wheel 
made one turn. Now, as each turn of the screw 
moves the work forward 44 inch, the 2 678-1000 turns 
will bave moved the work that number of quarter- 
67-100ths of an ineb, while the worm- 


has 


inches, or 


| wheel has made one revolution ° 


We think, with the above explanation, and by 
| carefully studying the principle involved, you will 


Under this head we propose to answer qveés-| pe able to master the subject. 


5 aati 
tions sent us, pertaining to our specia ty, | 
correctly, and according to common sense | 
methods, | 

(272) Apprentice, Memphis, Tenn., asks: 


i. How shall I find the speed of a line or counter- 
shaft? .A. To find the speed of any shaft, multiply 
the diameter of the pulley that drives that shaft by 
the number of revolutions it makes per minute, and 
divide the product by the diameter of the pulley on 
the driven shaft. For example, suppose an engine 
running 100 revolutions per minute, fully 4 feet di- | 
ameter, drives a line shaft by a 3-foot pulley on that 

shaft: then 4 multiplied by 100 equals 400, which, 

divided by 3, equals 133, the speed of the line shaft 

2. Willa No 4Sturtevant blower at 1200 revolutions | 
blow dust 800 feet through a 10-inch piper A.—If 

the pipe is horizontal and straight, eon on d may | 
be sufficient. 3. Should the follower 
on spring packing after it is set out? ert 





Spring 


clamped | C 





SPECIALS. 


Transient Advertisements, 50 cts. a line for each in- 
sertion under this head. About seven words make a 
line. Copy should be sent to reach us not later than 
Wednesday for the ensuing week's issue. 


Sisiness 





Bridgeton,N.J. 
Lynn, Mass. 
Hamilton, 0. 


Presses & Dies, Ferracute Mach.Co., 
Stee] Name Stamps, &c. J.B. Roney, 
James W. See, Consulting Engineer, 
A. Wilkinson, expert steam engineer, 

| Philadelphia, Pa. 


Chas. T. Porter, Mechanical Engineer, 
Building, (Room 42,) New York City. 


Manayunk, 
Tribune 


Consulting Engineer and Mechanical expert, ‘ 
. Hill, 144 LaSalle street, Chicago, I. 


R. Dudgeon, 24 Columbia st., New York, Improved 


packing is made so as to be just free to move when | Hydraulic Jacks and Koller Tube E xpanders 


the follower is clamped tightly to the spider 


(273) J. R., Detroit, Mich., 1. 20a 
steam gauge is placed on the end of a vertical pipe, | 
screwed into the steam dome of a boiler, will it be | 
water or steam that moves the pointer? A.—It is 
the steam pressure that moves the pointer, but the 
gauge is arranged with a siphon so that water is in 
2. By placing an en- 


asks: 


or in contact with the spring 


gine on a pair of scales, will it weigh more when 
making the stroke in one direction than in the 
other? A.—No. 3. How much stronger is the con- 


necting rod of an engine when making the stroke 
in one dire: 
direction? A-—If the rod is properly proportioned 
there is pot much difference. 4. Why is the 
cut off in the low-pressure cylinder of a compound 
engine? A.—It is to promote economical use of 
steam. 5. If the travel of a slide valve is increased, 
will the point of cut-off be changed? A.—Yes. 6. 
Is the beavy side of an eccentric subject to more | 
weartban the light side? A.—Yes. 7. What is best 
to use ona journal when babbitting the box? A. 
It is not generally necessary to use anything. 8. 
What is the differeuce between the Stephenson and 
link 1.—The Stephenson és the or- 


steam 


the ordinary 
dinary link 


tion than when making it in the other 


For sale, 25’ lathes of best designs from ne 4 he ut- 
terns. George A, Ohl & Co., E. Newark, N. 


Mechanical and patent drawings on short notice 

G, Chapin, 305 Nostrand avenue, Brooklyn, N. Y. 
Patents.—Franck D. Johns, 
itor of Patents, 617 Seventh st 


W. 
Att’y at Law & Solic 
, Washington, D.C. 


Lyman’s Gear Chart. How to lay out gear teeth. 
Price 50 cents, E. Lyman, C. E., New Haven, Conn. 


Latest and best books on 
Send stamp for Catalogue. F 


Wood Engraving done in best manner. 
furnished. Edward Sears,48 Beekman st. NewYork | 


Steam Engineering. 
. Keppy, Bridgeport,Ct. 


Foot Power Machinery,for morkebep use,sent on 
trial if desired. W.F. & Jobn Barnes, Roc -kford, Ill. 


Pattern and Brand Letters 
& Co., corner Fulton and Dutch streets, New York. 


Castings furnished for 18” and 21’ swing engine 


lathes. Gearingturned and cut if desired. C. F. 
Batt, Phoenixville, Pa. 

Guild & Garrison’s Steam Pump Works, Brook- 
lyn, N Y. Steam Pumping Machinery of every de 


scription. Send for catalogue. 


Parties desiring 18’ engine lathes will find it to 


their advantage to correspond with James A. Fuller 


& Co., 3 Cyprus street, Worcester, Mass. 


William J.Baldwin, consulting engineer in Steam 
“steam Heat- 


Heating and Ventilation. Author of 


ing for Buildings.” Office, 96 Fulton st., New York. 


| 
8., Leadville, Col., asks: Will | 


also what 


the engine, to be 35 Ibs. each square inch area of | 


Designs | 


Vanderburgh, Wells | 


Currier & Snyder, Worcester, Mass., manufac- 
turers of improved labor-saving upright drills, 24’ 
and 26’. A specialty circular and price on appli- 
sation. 

Young men wishing to take a mechanical course 
or learn the machinist’s trade, call or address 
School of Mechanical Instruction, No. 195 Front 
street, Worcester, Mass. 

‘* Patent Binder” for the AMERICAN MACHINIST 
holds 52 weekly issues in good shape. Sent to any 
address by mail for one dollar, American Machinist 
Publishing Co., 96 Fulton street, New York 

The Complete Practical Machinist, $2 50; the Pat- 
tern Maker's Assistant. $2.50: Mechanical Drawing 
Self-taugbt, $4 00; books for practical machinists. 
Address, Joshua Rose, Box 3,306, New York City. 

Reed’s Sectional, Removable Steam Pipe and 
Boiler Covering. Send for circular and prices to 


|C. C. Cowpland & Co., No. 744 Broadway, New 
York, agents tor the States of New York and North- 
| 


ern New Jersey. 

Business men furnished stenographers, who are 
machine operators, without ee for my services. 
Shorthand taught by mail. Caligraphs sold; 
special 7a ements offered; correspondence so 
licited. W.G. Chaffee, Oswego, N. Y. 


WwW role aineiilelion with engine builders, 
boiler makers, and supply dealers in steam goods. 
We manutacture the cheapest Injectors and best 
Steam Jet Pumps in this country, and offer to /ive 
men the most liberal terms ever named. Drop 
postal for particulars to J. B. Sheriff, Son & Co., 68 
Water St., Pittsburg, Pa. 

‘Useful Information for Steam Users’’—a_ 100- 
page illustrated pamphlet, carefully compiled from 
the best authorities, on the care and management 
of the steam engine and boiler, with hints tor engi 
neers and firemen. Engineers everywhere should 
have this work. Send 25 cents in P. O. stamps for 
acopy The J. N. Mills Publishing Co., 145 Broad- 
way, New York. 

The “‘ Lancaster’ new patent tools, viz., Screw 
Plates: Pipe Cutters, with and without Burr Scrap- 
ers; Wrenches; Pipe inside Burr Reamers: Drill 
Chucks ; Combined Punch, Shears, Anvil, and Rod 
Cutters, &c.; allnewly designed and highly efficient. 
For agencies, illustrated circulars, and liberal dis- 
counts, apply to Lancaster Mfg. Co., 36 Dey st., N.Y. 


Chordal’s Letters.—John Wiley & Sons, 15 Astor 
Place, New York, have now ready a new and en- 
larged edition, with six additional plates, of Chord- 
al’s Letters, comprising the choicest selections 
trom the series of articles entitled ** Extracts from 
Chordal’s’ Letters,” which have appeared in the 
columns of the AMERICAN MACHINIST; With a steel 
portrait of the author, and upwards of fifty origi- 
nal illustrations by Chas. J. T aylor. One volume 
12 mo. of nearly 400 pages, cloth, $2.00. Will be 
mailed and prepaid on the receipt of ‘the price. 


Credits.—Ealy’s “Blue Book,” July, 1883, just 
published, contains a complete classified list of over 
100,000 names of machinists and dealers in machin 
ery, railway machinists, engine and boiler makers’ 
supplie . ~ iss goods, metal, ete., in United States 
and Canada. The book is conde nsed making it much 
more convenient to handle than a larger agency 
book. It gives the financial standing and paying 
qualities of all dealers and manufacturers in the 
above-mentioned lines of trade. For terms, ete., 
address The John W. Ealy Company, 51 Chambers 
street, New York, or 79 Dearborn st., Chicago, III. 











has 


‘anada, 
anized with a capital of $100,000. 


The American Plow Company, Ayr, ¢ 
been org 
A company is about to organize in Mankato, 
Minn., for the purpose of making iron fence-posts 
for ordinary use. 

The firm of Miles, Ross & Vandervoort have de 
cided to locate their works for the manufacture of 
Little Giant fire engines at Bloomington, Ill. 

J. A. Fuller & Co., Worcester, Mass., have added 
to their business the manufacture of small planers, 
and also 8’’ and 12” speed lathes from new designs. 
A barrel manufactory is to be built at Charlestom 

, the Standard Manufacturing Company of 
that city having purchased seven acres of land for 
the purpose. 


S 


The Cleveland (O.) Forge and Iron Company have 
just placed in their shops a sixty-foot lathe with 
sixty-inch swing, made by Thomas Shanks & Co., 


Joblnstone, near Glasgow, Scotland 


The Barnes Manufacturing Company, Freeport, 
Ill., have purchased the shops of two other estab 
lishments, and will use them to increase their pro- 
duction of agricultural implements. 

The Gilbert Car Manufacturing Company, Troy, 
N. Y., have received an order for two palace cars 


government of New South Wales. They 
from Sidney to Melbourne 


from the 
will be used on the 

Maileable 
Iowa, at an early day. 


line 
iron works are to be started in Keokuk, 
Ground has been purchased 
and preparations going forward the 
a foundry, 25x30 feet, and finishing- 
shop 25x40 feet.—/ndustrial World. 

The 
apolis, Ind 
plunger mining pumps to coal mines in Alabama, 
and have also furnished a large pump for the water 
supply of the lowa Penitentiary. 


are toward 


erection of a 
Dean Brothers Steam Pump Works, Indian 
, have recently shipped two large double 





| Two old manufacturing firms of South Pueblo, 
| Col, have joined partnership under the name 
| the Colorado Machinery Company. The shops are 
in South Pueblo, and the intention is to go largely 
into the production of mining and other maghinery, 

The St. Louis, Mo,, Foundry Company are build- 
ing a new addition to their works, 100x30 feet, t 
used as a stock-house. As soon as this building is 
completed the company will begin the erection of 


ot 


St 


o be 


another, to be used as a cleaning and polishing de- | 


partment. 


Nichols & Co., manufacturers of engines and 
mining machinery, of Denver, Col., have engaged 


to manufacture the Sharpneck Steam Stamp, a 
recent invention which is well spoken of. They are 
erecting new works, and expect to carry on business 
on a large scale directly. 


The Ball Engine Company, Erte, Pa., inform us 
that their new automatic engine is meeting with 
ready sale. One of them will be on exhibition at 
the fair of the Manufacturers’ and Mechanics’ Insti- 


tute, at Boston, this fall, where it will be used for 
the Fuller electric lights. 
The Worcester Malleable Iron Company have 


nearly completed the erection of large and com- 
modious buildings for carrying on their business 
Among the plant, which is well arranged and of the 
most approved kinds, there is one of B. W. Payne & 
Sons’ horizontal engines, made at Corning, N. Y. 


The Albany Agricultural Company, Albany, N. Y., 
will increase its facilities and improve its works 
To this end it is to be reorganized as the Hudson 
River Agricultural Company, capital $250,000, al- 
most all of which has been subscribed. New shops 
have been erected, and when completely equipped, 
they will employ about five hundred hands, 


Tbe property and interests of the Boston Machine 
Company, Boston, Mass., which in the 
hands of assignees since last May, has been bought 
by Nash, Spaulding & Co., who will retain the skilled 
workmen who have long served this company, and 
earry on the business under the title of the Boston 
Machine Company. The capital stock will be about 
$200,000, and paper machinery and 
water works will be the specialties. 


has been 


castings for 


Walter Scott, the inventor of the Scott printing 
machine, has issued a circular saying; ‘As it has 
been currently reported that I am about to with- 
draw from the manufacture of printing machin ry, 
to state that the I am 
to erect large and commodious shops, and 


I beg report is incorrect, 
going 
thoroughly equip them with the very best machine 
tools extant for the manufacture of printing presses 
and will shortly be able to offer to the publie a full 
line of these machines, and shall make a specialty 
of web perfecting machines, to print from type or 
plates, lithographic, stop-cylinder, two-revolution, 
and drum-cylinder printing presses.”* 


The Portsmouth Machine Company, Portsmouth, 
N. H., the former of Critchley & Whalley 
being the prime movers, have bought out the partly 
burned buildings 
tory in that place, 
into a first-class machine shop. 
is 200x70 feet, 
will be utilized for 
purposes The E 


firm 
formerly used tor a cotton fae- 
re rebuilding and altering 
he main building 
The outbuildings 
annealing and other 
Railroad by the 


and a 


two stories high. 
foundry, 


astern passes 


door, giving good railroad connections. The com- 
pany manufacture Critebley & Whalley’s former 
specialties, and do a general machine business. 


hey have ordered a 14” lathe of Grant & Bogert, 
Flushing, N. Y., and a large lathe of the Pond Ma- 
chine Tool Company, Worcester, Mass., and will 


need a good many other tools, 


Hewes & Phillips’ Iron Works, Newark, N J., 
have several very heavy specimens of the ma- 
chines they build under construction. An im- 
mense slotting machine, weighing over 40 tons, is 
about completed for the Miller Forge and Iron 
Company, Pittsburgh, Pa. There is a planer of 45 
tons’ weight weil under way for the Oregon Iron 
and Steel Company, Oregon. Several of their 
Standard Allen engines are in various degrees 
towards completion, one for the Eden’ Paper Mills 


being almost ready for shipment. 


care and labor is devoted in these 


A great deal of 
works to giving 
bearing surfaces accuracy. Ground journals and 
hardened pins are a regular feature of their work. 
But all other than bearing surfaces are painted, no 
polished finish being made for ornament alone. 


An interesting sight in the works of Watts, 
Campbell & Co., Newark, N. J., is the large pulley, 
246 feet diameter by 944 feet face, and weis ghing 82 


tons, Which is set up on the boring mill to be bored 
the shaft. This shaft 19’ diameter, and 
transmits the power from two 32x60 Corliss engines 


is 


for 


that will be used for driving the machinery of the 
Clark Thread Mills, of East Newark. In addition 
to these engines, the same firm has two engines, 


24x56, ready for shipment to Lake Superior, where 


they will be used for hoisting engines in a large 
mining establishment. In looking around these 
works, one is struck with the peculi ir excellence 
of the castings produced, Those large Corliss 
cylinders, with all their complex coring, come out 
without flaw or blow hole. The huge segments of 
the &2-ton pulley show no indications of twist or 
porous spot. This firm contemplate making several 
important Changes on their works shortly, which 


will help to facilitate 
material. 


finishing and shipping heavy 


The 
Twenty-third 
eral important 


A.S. Cameron Pump Works, at 
New York, are 


alterations in the 


the foot of 
making sevy- 
arrangements of 


street, 


the shops, to give greater convenience in the 
handling of material. Ten pumps of their largest 


size, Which belong to one order, are almost ready 
for shipment, and business in all departments of 
their work is fair, but not rushing. Among the 
stock we observed several pumps made entirely of 
a specially prepared brass, whicn is mixed witha 
view of making it withstand the corroding action 
of water highly charged with sulphur compounds, 
In many the corroding power of water in 
mines is great that it will through iron 
castings in a few months. Brass that contains zine 
corrodes badly also, so Cameron’s people use only 
tin and copper in making their To 
make the m tal run, phosphorated tin, a German 
preparation, pound, is used, 
The by this process show a beauti- 
fully and entirely free from 


cases 


sO eat 


* pump brass, 


095 cents a 


costing 
castings made 
are 


dense grain, 





porosity ° 
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Machinists’ Supplies and Iron. 


New York, August 2, 1883. 

In supplies business is quiet, as may be expected 
at this season of the year. 

The Bridgeport Machine Tool Works, 14 Dey 
street, New York, have issued a new illustrated 
catalogue of machine tools, which, in addition to 
the usual commercial information, contains an 
illustrated history of the New York and Brooklyn 
Bridge, from its conception to its completion 

Kearney & Foot, 101 Chambers street, New York, 
have issued a new price list of files, intended to 
supersede the ‘‘ Stubs” and ‘“‘Grobet”’ cuts and 
shapes. This list includes several grades of finer 
cuts than any previous list issued, and is very com- 
plete in shapes. 

In iron the demand is light, but there is no very 


material change in prices. We _ American No. 
1 X Foundry, $22 to $22.50, with special brands, in 


some instances, $23 and $23.50; No. 2X sells at $19.50 


to $20.50. In Scotch Pig quotations are: Coltness, 
$23.75 to $24; Glengarnock, $22 to $22 50: Gartsher- 
rie, $23.50; Summerlee, $23 to $23 50; and Eglinton, 


$21 to $21.50. 

Antimony—asking prices—Hallett’s, 93¢c. ; 
son's, 108¢c., with transactions at slightly 
figures. 

Copper, in ingots, Lake, 
to 144¢. 

Tin—Banca scarce, 
to 214e. 

Spelter—Refined, 8c. 

Lead rules 
few buyers. 


—=W ANTE D=— 


** Situation and Heln” Advertisements, 30 cents for 
each seven words (one line) each insertion. Copy 
should be sent to reach us not later than Thursday 
morning for the ensuing week's issue 


Cook- 
lower 


154c. ; other brands 14c. 


and held at 25c.; Straits 213¢c. 
to 8%4c.; Silesian, 5c. to 54gc 
dull, with prices at 4.30 to . 35e. , and 





maker. Steady 
Birmingham Iron 


Wanted—A first-class pattern 
work to right man. Address, 
Works, Birmingham, Ala. 


Mechanical draughtsman desires engagement. 
Six years’ practical experience; technical educa- 
tion; age 25; good references. WwW. & 
AMERICAN MACHINIST. 


Address, 


"’ 


Wanted—Two hands to build planers and other 
tools. Must be first-class, and understand scraping, 
fitting, and setting up. Address Detrick & Harvey, 
Baltimore, Md. 


Wanted—A first-class foundry foreman. Must 
be a good workman. To the right man it will bea 
steady job. Four dollars a day at first, and more 
as he makes the foundry profitable. Addre ss, Bir- 
mingham Iron Works, Birmingham, Ala. 


Wanted—One or two good tool makers. Only 
experienced men (who understand the importance 
of close fitting, and can do it) need apply. State 
wages and give reference.—Trump Bros. Machine 
Company, Wilmington, Delaware. 


Wanted situation as assistant draughtsmah in 
some first-class engine works. Several years’ ex 
perience in drawing. Shop experience and theo- 

retical education. Address Mechanical Draughts- 
man, 136 Lake street, Cleveland, Ohio. 


An Eastern man, with ten years’ experience as 
foreman and superintendent in the manufacture of 
Wood-Working, Woolen. and Printing Machinery, 
would like a position. Parties building machinery, 
who would like to adopt the apprentice system on 
a large scale, would find it for their interest to 
answer this. Address B, care AMERICAN MACHINIST. 





Light and fine interchangeable machinery to 
order. Foot and power lathes; slide rests, &c. 
Catalogue forstamp. Edwd.O.Chase, Newark, N.J. 


Wanted—A partner with about $5,000, in a small 
machine shop and foundry within 10 miles of New 
York. A mechanic preferred. Address, Box 2 


~, 


Am. MACHINIST. | 


Wanted yartner; a practical machinist, moul- 
der, or Aroasbemas. with $1,500 or $2,000 capital 
to invest in a good paying business. Correspond- 
ence solicited. Address Larry B. Harris, Rushville, 
Ind. 


oni 


~~ 


For immediate delivery, 16’, 18’, and 26/ 
swing engine tathes from new patterns, combining 


all the best improvements, at exceedingly low 
prices. For cuts and prices, address J. B. Reed, 
Cairo, Ill. 


For Sale—Foundry, machine and blacksmith 
shops in the most live town in Southwest 'owa 
Good shipping to Kansas, Nebraska and Missouri 
Manufacture steam engines, house and railroad 
Only small capital needed. Terms easy. 
Am. MACHINIST. 


castings. 
Address, Iowa, care 

The Soho Foundry and Machine Works, Toronto, 
Canada, for sale. These works, which are the best 
located in Toronto, being just opposite the Union 
Station and not 100 feet from the water, offer a 
rare opportunity for any manufacturer desirous of 
doing business in Canada. For full information 
apply to Geo. F. Bostwick, Trustee. 


JUSIAH MACY’S SONS, 


189 & 191 Front Street, New York, 


Machinery, Engine, Cylinder, 
and Tempering 


OltLLus 


Samples Submitted Free, Established 1822 





BRASS WORKING MACHINERY. 


7 12in. & 16 in. Monitors 
Valve Milling Mach’s 


Double Key 
Lathes, 
Speed Lathes 
Slide Rests 
Revolving 
Chucks for 
Gloke Valvos, 
Two -Jawe 
Chucks, 
Small Tools 
and 
Fixtures, 


WARNER é& SWASEY, Cleveland, 0. 
COOKE & CO, "ie 









Machinery and Supplies, 
22 CORTLANDT ST., NEW YORK. 


—e The Waters 
perfect Governor, 


Having Adjustable 
Speed, Automatic 
Safety Stop, Sawyer’s 
Lever, and Solid Com 

psition Valves anc 

seats. Also 


SUPPLIES 


For Machinists, Rail- 
ways, Mills, Mines, &ec. 


Please send for cir- 
cular and state that you 
saw the advertisement 
in this paper. 








A.F.CUSHMAN 
MANUF ACTURER OF 


All Sizes, Inde mdent, 4Jaw 
ereal Geared 






Centering and Drill Chucks, 
SEND FOR CATALOGUR, 


HARTFORD .CONN. U.S.A. 


TO LEASE—jWATER FRONT, MILE 
and a half in extent, docked and re rady for im- 
mediate use; within twenty miles of New Lye 
City, on Long Island Sound, baving railroad < 
weil as water communication. Manufacturers wal 
others needing much or little. room can have suit- 
able accommodation, with léng lease, at nominal 
rent. Theintroduction of manufacturing interests 
upon the property the primary object of the owners. 
Further pan " be Tr on application to 
ULAND & WHITING 
5 Beekman st., New York. 


W. C. YOUNG & CO., Worcester, Mass, 


Manufacturers of 


ENGINE LATHES, HAND LATHES, 


feet Power Lathes. Slide Rests, &o. 





the agents, 








bradley’ Tai Fargts, 
sBAStEY 800. Symon tT. 


E. G. FELTHOUSEN, 


Manufacturer of 


Patent Flue —_— 
Ratchet Drills, Gauge Cocks, Cylinder Oi] Pumps, &c. 


© Mewar (7) iemommf 


AAW 





BU Log . LO, 





CONSTRUCTION SIMPLE. 
Best and Cheapest Flue Scraper made. 


Cc. M. MORSE, Eastern Agent, 


Office, 12 CORTLANDT ST., N.Y 





REMOVAL. 





GEO. F. BLAKE MANUF'G CO 


HAVE REMOVED TO THEIR NEW QUARTERS, 


95 & 97 LIBERTY STREET, N. Y. 





ie Deane Steam Pump Co. 


EXOT YORE, MASS. 


Send for new 92 & 94 Liberty St. | 54 Oliver St. | 49 N. 7th St. | 226 & 228 Lake St. | 620 & 622 N. Main St 
Illustrated NEW YORE. + BOSTON. | ParLa. CHICAGO. ST. LOUIS. 








Catalogue. 


MANUFACTURE 


° 





INDEPENDENT 


ba, STM Poets JVCACHIERY 
CONDENSING APPARATUS 


A arachaaee. For Every Possible Duty. 
UNION STONE COMPANY, 


Patentees and @) Manufacturers 


OF THE 


UNION EMERY WHEEL. 


EMERY, EMERY WHEEL MACHINERY AND TOOLS A SPECIALTY. 
Automatic Knife Grinding Machines, Wood Polishing Wheels, Grinders’ and Polishers’ Supplies. 
Catalogues on application. 38 AND 40 HAWLEY STREET, BOSTON, Mass. 















M. T, Davidson Improved Steam Pump, 


MANUFACTURED BY 


DAVIDSON STEAM PUMP CO., 


OFFICE AND WORKS, 
41 to 47 KEAP ST., BROOKLYN, N. Y. 


Warran‘cd the Best Pump made for all situations. 
KELLY & LUDWIG, AceEnrs, 





JEWEL —RELATING TO— 


49 and 51 North Seventh Street, Philadelphia 
Stefzm Engines, Machinery, 
FLUE HOLE Heat, Gas, Electricity, Cast- 


CUTTERS. BOOK’ ing and Founding, &c. 


With Renewable Cut- DESCRIPTIVE CATALOGUE, 100 PAGES, 1883, 
ters. Kept sharp by SENT FREE ON APPLICATION. 


: inding on end. 
MYERS MFC. CO., oumoace. wr. © & F.N. SPON, 35 Murray St., N.Y. 


THE HERCULES TURBINE 


Gives more power for the same size, 
also better average results from full 
to one-half gate than any other water 
wheel ever made. It is moderate in 
cost, compact in form, and not liable 


to get out of order. 
—BUILT BY— 


THE HOLYOKE MACHINE CO. 


Holyoke and aeaien Mass. 





Send for Catalogue, Circulars and Price List 
to either of the above places. 


THES 












Is the Standard of Palen 


AT HOME AND ABROAD. 
k THEA. S.CAMERON 


Steam Pump Works, 
Foot of East 23d St., NEW YORK. 








| 
| 
| 


Improved 36 in. Sq. Planer, 


BUILT BY 


BETTS MACHINE CO. 


| Wilmington, Del. 










‘Planers, all Sizes 
24 inch Square 


10 feet Square. 
Any Length of Table. 
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NICHOLSON FILE Co., 


OLE MANUFACTURERS OF 


FILES ann RASPS 


HAVING THE INCREMENT CUT. 
Also, FILERS’ TOOLS AND SPECIALTIES. 


‘*Nicholson File Co’s’? Files and Rasps, “Double Ender” Saw Files, ** Slim’? Saw Files, 
‘‘Bacer’? Horse Rasps, Handled Rifflers, Machinists’ Scrapers, File Brushes, File Cards, 


Surface File Holders, Vise File Holders, Stub Files and Holders, Improved Butchers’ Steel: | } 








Manufactory and Offices at PROVIDENCE, Te Ge~ We s. A. 


PATENT NICKEL-SEATED “POP” SAFETY VALVE. 


THE BABCOCK & WILCOX CO., 30 Cortlandt St. 
NEW YORK AND GLASGOW. 
NEW YORK, 


COo., 





April 6th, 1883. 
THE CONSOLIDATED SAFETY VALVE 111 Liberty St., N. Y. 
Gentlemen: 

Our experience in Safety Valves has been a varied one, extending over 
15 years, during which time we have tried nearly every valve placed on 
the market just long enough to become thoroughly disgusted with the 
working of eacb and every one of them. We learned all their faults and 
what to avoid. With this experience in our favor, we have designed quite 
a number of valves, which we hoped would overcome the difficulties we 
had met, but since trying the Consolidated Safety Valve Co.’s NICKEL- 
SEATED “POP” SAFETY VALVE, we have come to the conclusion 
that we can make more money selling bcllars than we can in designing 
safety valves. 

In 1882, we bought over 300 of your 3'’, 344" and 4-inch valves and still have 
the first complaint to make in regard to the m, Sd though costing us nearly one 
hundred per cent. more than the best competing valve, we consider it money 
well spent to adopt it for use on all our work, Expe ‘cting soon to send you 
further orders, We are, very truly yours, 


THE BABCOCK & WILCOX CO. 


THE “MONITOR.” 





TREAS. 





Universal, Manufacturing 
and Special, 


C. E. LIPE, SYRACUSE, N.Y. 
FRIEDMANN’S 


Patent Ejectors, 
WATER ELEVATORS, 


For Conveying Water and Liquids. 


Pat, Oilers & Lubricators, &, 
NATHAN & DREYFUS, 


Patentees and Manufacturers, 


92 and 94 Liberty Street, 
NEW YORK. 


Send for Ilustrated Catalogue. 








ANEW LIFTING & NON-LIPTING INVECTOR, 


BEST BOILER FEEDERS IN THE 
AUTOMATIC WIRE FEED. 


WORLD. 
«lpr toate ast dpe ole rt i 
WICACO SCREW & MACHINE WORKS. 712 Cherry St.. Philadelphia, Penn. 
WM. B. BEMENT & SO sr eeueame i 
Metal Working Machine TOOLS 


of all descriptions, 
and a great number 
of sizes; Including 


STEAM 
HAMMERS, 


Steam and Hydrau- 





- WITH PATENT - 











lic Rive ters, Crancs, 
Punches & Skcare 
Bonding Roll: 3,Plave 


Planers, ete. 


TRON COMPANY, 


AFROW, ©. 


Superior to any shafting in market for the following reasons, viz.: 

ist.—It is perfectly straight and round. ; can be rolled ac- 
curately to any desired gauge. 3d.—It has the beautiful blue finish 
of Russia Sheet Iron, rendering it less liable to rust or tarnish than 
shafting of the ordinary finish. 4th.—It will NOT SPRING or WARP 
IN KEY SEATING like most of the other manufactured shafting 
sold in the market, and, as a comsequenc e, is admirably adapted for 
LINE AND COUNTER SHAFTING. 5th.—The surface is composed 
of MAGNETIC OXIDE OF IRON, forming a superior journal or 
bearing surface. 6th —It is made of superior stock. 

Sizes made from % to 8% inches, advancing by sixteenths. Price 
lists, with references and other information, furnished on applica- 





AKRON 


PATENT 
HOT 
POLISHED 

SHAFT N G. oe AKRON IRON CO., Akron, O., Sole Manuf’rs, 


Or E. P. ove. 88e. 14 Dey Street, New York, General Eastern Agent. 


Improved Hoisting Enpines. 


Specially adapted for 


MINING PURPOSES. 
ALL SIZES. 
With Reversible Link Motion, or 
Patent Friction Drum. 


Manufactured by the 


LIDGERWOOD MF’G CO. 


Offices and Salesroom : 96 Liberty 
trect, N. Y 


Works: I vartition, Ferris, and Dike- 
man Streets, Brooklyn * 

S. WORMER & SONS, Agents, 

Chicago, St. Louis & Detroit. 





2d.— 


oA 











(i. 









CENTRE 
GRINDER 


For truing hardened 
centres and keeping 
true, without remov- 
ing from lathe, or 
drawing temper. 

Simple, quickly ad- 
justed to any lathe, 
and does its work 
perfectly. 

Price complete, with 
emery wheel boned. $15. 

Send for circular to 


Trump Bros. Mach. Co., 
Manufacturers, 


Wilmington, Del., U.S.A. 








MATEURS csreciaLLy MINISTER 


WHO HAVE A LATHE SHOULD BUY 





Elliott's Cutting- oF Tool 


and thus avoid that tendency to profanity 
Which is a part of the old methods. 

PRICE $4.00. 

AMERICAN MACHINIST, 
1883, front page. 


STERLING ELLIOTT, Newton. Mass, 


Also Builder of the ELLIOTT DRILL PRESS. 


see issue of July, 28th, 








LECOUNT'S Fo paeall TAIL D 





ao. W. 


be driven from a Stud in the Face Plate. 


PRICES. 


No.1, 34in. $ .70 No, 10, 2% in., $1.60 
a Z 80 11, 2l4 1.60 

a PS 80 12,3 1.80 

L He 95 18, 3% 2.00 
“8 i 5 14,4 2.30 
—- ie ‘foe 1.10 15, 444 3.00 
aay Oe: 1.10 sume 3.50 
oe | hams “17, 5% 4.25 
“oe 1.40 33,0 5 00 
1 Set to 2inches, $9.05 Full Set, $84.10 


MmcCOuUNT, South Norwalk, Conn. 





T. NEW’S PREPARED 


ROOFING. 


For steep or flat roofs. Applied by ordinary workmen 
at one-third the cost of tin. Circulars and samples free, 
Agents Wanted. T. NEW, 38 John Street, New York. 











PHILADELPHIA, PA, | 


Buffalo sae & Forge Blowers. 


Warranted 
perior to 
other make. 


All sizes and 
styles for every 
class of work. 
BUFFALO 

FORGE 
co. 
BUFFALO, N.Y. 


su- 
any 


Send for Cata- 
logue and 
prices. 





BOSTON, MASS. 
Blowers and Exhausters 


OF EVERY DESCRIPTION. 





BOSTON BLOWER CO., 


CUTTING: OFF = MACHINES, 


4\ in. and 2% in, 


CENTERING MACHINES, 


6 in, and 2 in, 
WARREN HASKELL & CO., Boston, Mass. 


THE NEW PULSOMETER, 












The cheav st, stro: gest. most simple, compact, 
durable, effective and economical Steam Pumpin 
the market, for raising liquids undcrend up to 109 
feet No Machinery, No Oil, No Special Care 
Can be worked suspended by a chain. Will pase 
grit, mud, sand, pulp, éte., without injury to 
itsparts Needsonly a steam pipe from boil 
ertorunit. Price, 600 gallons per bour, 85€ ; 
1,200 do. # 3,600 do #100; 6,000 do. 1 505 
10,008 do. #175 18,000 do. #225; 25.000 do, ®27 
D 45,000 da 400; 60,000 do. 8500 120,000 do.81,000" 
Writ for illustrated descriptive book with 
testimonials, etc Mailed free’ Pulsometer 


Steam Pump Co., 83 John St,, New York 


W.JOHNY 


ASBESTOS 


ASBESTOS ROPE PACKING, 
ASBESTOS WICK PACKING; 
ASBESTOS FLAT PACKING, 
ASBESTOS SHEATHINGS, 
ASBESTOS GASKETS 
ASBESTOS BUILDING FELT, 


Made of strictly pure Asbestos. 


H. W. JOHNS MFG CO., 


87 MAIDEN LANE, NEW YORK, 
Sole Manufacturers of H. W. Johns’ Genuine 
ASBESTOS LIQUID PAINTS, ROOF 
PAINTS, ROOFING, STEAM PIPE AND 
BOILER COVERINGS,. FIREPROOF 

COATINGS, CEMENTS "ETC . 


Docrsintive price tees and samples free. 








OUR SPECIALTY iS 


‘oma Deets 


ors to as Hi. 






ar 





=a . 
BUBEAS CF UOIS TRANS BURTALD. 


one has Exploded, or can - 
show a ri 
\ Fy their 


P. 


Of 1,900 in use not 


ure—due to aug 
absolute safety \ 
id simplicity. 





ad- 


Engines 
and will compare favorably with those of 


In finish and construction these 
mirable, 
higher price. DVach is built on a perfect system of 
duplicating parts—a point of convenicnce to cus- 
tomers. spondence solicited, and Catalogues 
mailed to any address, 


SKINNER & WOOD, M’f’s., 


HRIK, 


are 


Corr« 


ESTABLISHED 1867. PA. 





THE BRAYTON PETROLEUM ENGINE Cl. 
50 Federal St. 
BOSTON, MASS. 






a 
N 
N 
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“1990U12Uy O 
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SAFETY! ECONOMY ! ! CONVENIENCE 


Expense Ceases when Engine is Stopped. 


While the cheapest motor in the world for con 
tinuous running, the cost of fuel becomes a mere 
trifle when power is required at intervals only. 

J. R. SMITE Philadelphia, Pa. 
G. S. WORMER & SONS.......Detroit, Mich. 
G. 8. WORMER & SONS.... Chicago, Ill 
T. 8. BOWMAN... .St. Louis, Mo 
ROBINSON & CARY.. St, Paul, Minn. 


- Agents 


WORTHINGTON 
\7 Pumping aguas 


f 






HEN RY R. “WORTHINGTON, 
145 BROADWAY AND 86 & 68 LIBERTY ST, NEW YORK 


70 Kilby St., Boston. | 414. N.8d St. ,St. Louis 
95 Luke St., Chicago. | Send for Latest Catal re 
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THE HANCOCK INSPIRATOR | FIFTEEN YEARS’ RECORD 
HARRISON SAFETY BOILERS 


SournH Mancuester, Cr., April 7th, 1883. 





The Standard for Stationary, Marine, Locomotive 


H ARRISON BOILER WORKS, Philadelphia, Pa. 
enilemen ;—In reply to your favor to our Mr. Frank Chene y (who is now absent in Florida,) mak- 
AND ALL CLASSES OF BOILERS ing inquiry of our experience withthe HARRISON BOILER, will say that, we have eighteen of them 
8 comprising 1200-horse power in our works, some of which have been in constant use over fifteen years 
and apparently in as good condition and working as well to-day as when first erected. 
* Ve have always found them very economical in fuel, and when constructed of good material 
O V e a 4. oe O O O ] Nn U XS e | very economical in repairs, quick generators, producing large quantity of very dry steam, easy in care, 
5 ® | easily and readily cleaned and repaired, and adding their entire safety from explosions, we consider 
them among the best, if not the best Boiler in market. Yours very ay, 


\ CHENEY PROS., 
Adopted by the Largest Mills and Manufactories, by C.S. Chency. 














Descri_ tive catalogec:, Crawings and estimates promptly furnished. 


| HARRISON SAFETY BOILER WORKAS, (610all0W2 Junction, Philadelphia, Pe, 


THE HANCOCK INSPIRATOR 60. : DEAN BROS’ 


34 Pei kekt STREET, BOSTON. l= STEAM PUMP WORKS, 
IMACHINERY. —_= wn INDIANAPOLIS, IND. 


ie | Boiler Feeders Fire Pumps 
Por Reducing and Pointing Wire Vertical Pumps, Air Pumps 
by compression or swaging COLD. Ma- 


& Condensers, Water Works 


Send for Circulars to 


































chines manufactured ander petents owned 
by Miller, Metealf é Parkin, Pitt burgh, Pa. Machinis* 5, Engineers, Model Weer RITE ge OGUE & 
For machines or information, address and all classes of Mechanics can find 4 oe Ae Als x u 
S.W. GOODYEAR, Waterbury, Conn. | TO@LS to suit them at * PRICES. 
‘@ 184 to 188 WASHIN( GTON STREET, | 
mm | ns a KEUFFEL & BSSER, @202 5" 


Prepared and Unprepared. 


SOLD AT ALL STATIONERS. 


CATALOCUES FREE. 





TA. J. WILKINSON & CO. 
Nate Seusitive Drill, 





JOSEPH B. MATTHEWS, 
Adapted to rapid work with small AUTOMATIC ENGINES, DALTIM-RE, MARYLAND, 


drills, Its extreme sensitiveness | 


prevents clozging and breakage 
of drills. Has a swinging table | 


with attachment for center drill- 


ing. Instantly adjustable to dif 
ferent le ngths of work. Over 200| 
POWER PUNCHES, SHEARS. 
Hydraulic, Steam, Belt, HAMMERS. 


already ia use. Send for circular. 
and Hand Power, We make over 100 sizes of Punches and Shears, 





Buy only *“*HELIOS’’ PAPER, it is the best 
made and Warranted to give good Copies. 











DWICHT SLATE, | 
Double and Single, varying from 500 to 36,000 unds 


HARTFORD, CONN, 
With most approved Safety | tn weight, and adapted for every variety of work 
Devices such as The pou ee ab equal to two Single ones 
; ; as eac 
AUTOMATIC HATCH DOORS, side is worked independently. Also 


ADJUSTABLE HELVE 







COMPENSATION 



































PNRUMATICSAFETY CLUTCH, ¢, CUSHIONED HAMMERS HOVERNOR 
ALBRO-HINDLEY all sizes, unequalled for efficiency and durability. 
. screwcearinec. The Long & Allstatter Co., 
fy AIL ALSCHERRYST., Phila, HAMILTON, OHIO. OVER 27,000 IN USE. 
4 Branch Office, 108 Liberty St. N. Y. NION RASS FG 0 oUneussies for Accuracy, Safety, 
To, ORICINAL UJ B M > C bd manship, and Design, Address, 
NATIONAL MFG CO. hth ia PANE Steam Gauge Co oe een -_ The Gardner Governor Co., 
| : “ CHICACO, ILL. = QUINCY, ILL. 
IMP ROVED oo, PLANES STEAM Prater nay dy on | mg Manufacturers of NEW YORE AGENTS, JAMES BEGGS & 00., No. 9 DEY ST. 
' 1 | Lt Orme’s Patent 
pte, 18 mens | li AUCH LOCOMOTIVE HOLROYD & CO., Waterford, N. Y. 
bay, 14 inch stroke, | WITH MARINE Manufacturers of STOCKS and DIES. 
qu ant carat LANE’S RELIEF as : 


down feed as shown v' 
in cut, or cross feed | DAPROVEMENT. 
only, if desired. 

Also, quick return | 

motion and screw 
runnin whole 
length under bed. 

It is self-oiling in 
ite ways. 


LOCK-UP 
SAFETY VALVES. 


These Valves have been 
approved by U. 8S. Govern- 
ment, 

















R.A. BELDEN usniialiiain N. Y. Office, 115 Broadway. 
& CO. i 
Deabary, denn =, Themen’ ener = NEW HAVER MANUF'G 60. 





AMSLER’S 
POLAR PLANIMETER, 


AND THE PANTOGRAPH., 


AMERICAN STEAM GAUGE CO., 


Sole Manufacturers, 


86 Chardon Street, Boston, Mass. 


Send for New Illustrated Price List and name this paper. 
J.C. BLAISDELL, Pres. 
F. RURT PHN11.1.UPS. Treas. H. K. MOORE, Suv’t 


F a TION an OEUTOH PULLEYS © , 
JAS. HUNTER & SO North Adame. Mae«. 


Jy Florton Chucks WESTCOTT'S DRILL 


UNLESS OUR TRADE MARK 


“Tha HortonLathe Ghee, 


Ts Stamped Plainly 


Send for Illustrated 4 


Lathes, Wile Fc REED, 
Planers, Worcester, Mass. | 
Shapers, 


Slotters, Engine Lathes, Hand Lathes, 
Etc. SLIDE RESTS and PLANER CENTERS. 


" dl haere i 
7 Lege =I | 
3 

. 





a 
aul 




















CLEVELAND TWIST a COX PRENTISS, 


9 101 Chambers St., New York. 


SCHUTTE & GOEHRING, Manufacturers 


, KORTING DOUBLE iow 
ls 





on their Face. 
4 
4 Catalogue. 









OPERATED BY ONE HANDLE. 

Xl Will Lift Hot Water through Hot Suction Pipe. Guaranteed to Work under all conditions. 
SEND FOR CIRCULAR. OFFICES AND WAREROCMS : 

12th and Thompson Street, Philadelphia. A ALLER, 109 Liberty St., New York. 

JARVIS ENGINEERING CO., 7 Oliver St., Boston. GEORGE A. SMITH, 1419 "Main St, Richmond, Va, 


pre “r gee | POND ENGINEERING CO. 709 Market St. St. Louis. | H. P. GREGORY & CO., 2 
THE E. HORTON & SON CO., ONEIDA STEAM ENGINE & FOUNDRY CO, | ©. B MENNEDY, 488 Blake nt, Denver, Gol.” | PHILIP BUCHNER, Bos Lotere ae hn om Prarer 


Canal St., Windsor Locks, Ct., U.S. A. 82 Walnut St., Oneida, N. Y G:RLOMBARD & C0, 1026 Fenwick St./Augusta,Ga. 























a, 
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MAC JEIIIN IS 13 








MORSE TWIST DRILL & MACHINE COMPANY ""W2t= 


Sole danufacturers of Morse Patent |Straight-Lip Increase Twist aa. 





SOLID AND SHELL BEAMERS, BEACH’S PATENT SELF-CENTERING CHUCK, BIT STOCK DRILLS. 
Drills for Coes, Worcester, Hunter and other Hand Drill Presses. Drill Grinding Mac hines, Center and 
Adjustable Drill Chucks, Taper Reamers, Milling Cutters, and Special Tools to order. 


All Tools Exact to Whitworth Standard Gauges. 
Geo. R. STETSON, Sup’t. EDWARD 8. TABER, Pres’t and Treas. 





A fire-proof non-conductor an’ deafener. 24 A 


cents per cubic ft. at wholesale prices. Sample WN MINERAL WOOL. 


and circulars free by mail. ~S 
Fibre Magnified, 


U.S. Mineral Wool Co., 


22 Cortlandt Street, N. Y. 


IMPROVED ADIAL DRILL, 


MANUFACTURED BY 


HILLES & JONES, 


WILMINCTON, DEL. 


THE MOST CONVENIENT DRILL 
FOR ALL KINDS OF WORK. 


The radiating-arm traverses freely in all directions, 
carr ying dri'l, spindle and gearing backward and for- 
ward by rac k' and pinion and hand wheels. The arm 
can be placed in any position, radiating from column 
as a center, enabling a large number of holes to be 
drilled in succession on the same surface without . ———— : a 
moving the work. Each machine is double back- — —— 
geared, with automatic feed motion. Extension base plate is planed off true > and slotted. Four sizes. 














Sendfor gz 
Cataiogue 


ana 
Prices. 












JATLAS iit 


MANUFACTURERS vg 








20 INCH SWING 


ENGINE LATHES. . | 


F.C. & A. E. ROWLAND, 
New Haven, Conn. 


TOOLS for Machinists, Amateurs, Jewellers, Mode] 
Makers, Blacksmiths, Carpenters, Coachmakers, ete. 
Send 20 cts. saa” new Metal Worker's iy 300 Pages 





‘ood Worker's Catalogue free. 
TALLMAN « McKA DDEN. Philadelphia, Pa, 


















THE ALLIGATOR ‘WRENCH, 


Teeth cut diagonally. Grips Round 
Iron or Pipe. 
Patented 
August 31, 1875. 






AMERICAN SAW CO.. Trenton, N.J. 








il ho pt 
D. SAUNDERS’ SONS 
MANUFACTURERS OF THE ORIGINAL 


Trade W. MK. Bow Mark. 





J . a J ' 
Pipe Cuttings Threading Machine. fo oe ——_ i jagpn sede Sad all ws 
* . can be applied by ordinary workmen at ON 
| BEWARE OF IMITATIONS. THIRD the cost of TIN. ‘Send for a sample 
None Genuine without our Trade-Mark and Name. | and our circular which gives full directions how 
STEAM AND GAS FITTERS’ HAND TOOLS, to ve f your own roof; also how to repair leaky 


e ‘ NG THREADING MACHINES | T0ofs 0 allkinds. Address, n f 
PIPE CU TING A seal aoe & Weeascns. "W. H. STEWART, 


YONKERS, N.Y. 74 Cortlandt St.. New York. 


Send for Circulars. 





THE BARAGWANATH STEAM 
JACKET FEED WATER 
—_ & PURIFIER. 


Manufactured by the 


Pacific Boiler Works 


OF CHICAGO. 


Best Feed Water Heater 
IN THE WORLD. 
Delivers Feed Water several 
degrees above boiling point. 
REDUCES BACK PRESSURE 

ON ENGIN 
Prevents and removes Scale 
and incrustation from Boilers. 


SAVES FUEL. 


The only Par 


Send for circular to 


Five smaller sizes, at $” to $ 27. 
TRENTON, N. J. 











THE 
Ay ‘au Dill Chuck 
= Py Ameriean Dell Chu 
sat FA n Isthe cheapest 3-parallel 

s _ = 25 Jaw Chuck. Price, $4. 

l Zee Sold by all Tool Dealers. 
t ROLLSTONE ACHINE CO. 52 BREEMER BROG., 440 Morth 12th Street, Philadelphia. Pa 
CAUCE LATHES, BRS 

Le improvements on, Wor bwenlt 222 MACHINE MOULDED 

moth atnes. anc at-_ at S 
tern Makers’ Lathes. pec 


Spur and Bevel 


% GEARS 


BS Pally Castings, & 


‘ 














ouR “10-EX0RSE 


SPARK-ARRESTING THRASHING ENGINE 


has cut 10,000 feet pine lumber in ten hours. 


Will burn wood six feet long, coal, straw, and corn stalks, 
Send for Price List and Cats alogue, * Cc. C. c& HUN . 


Box 1230, B. W. PAYNE & SONS, Corning, N. Y. 


Special Inducements 
to the Trade. 


List <r on application. 





Baitamore. Ma 








Davis PAT ENT Io 


SWIFT'S AUTOMATIC 
cATER 


LUBRICATOR 


FOR STEAM ENGINES. 
POSITIVE FEED, 
FLASH ‘‘ SIGHT.” 


Ome | Wee NO EXTERNAL OR INTERNAL PIPES, 
OTTLE 1 | NO CLASS TUBES, 






c 





SUD FOR “cath 


WE Davis slot 














RIVERSW. W00b 


KMAN ST.NNY 





ALLEN W. SWIFT, 
Elmira, N. Y. ¥, 


rate 














THE SEIBERT CYLINDER OIL CUP CO., 


53 Oliver St., Boston. _N. Y. Office, 26 Vesey St 


t Sole Manufacturers of Oil Cups for 
Locomotives, Marine and Sta- 
tionary Engine Cylinders, un- 
der the Seibert & Gates Patents, with 


8 Sight Feed. 
TAKE NOTICE. 
The “‘ Sight Feed ” is owned exclusive- 
ly by thiscompany, See Judge Low- 


ell’s decision in the United States MARERS OF ALL KINDS & SIZES. 


Circuit Court, District of of Massachusetts, Feb.23, °82, 
Send for Catalogue to 


JAMES D. FOOT, Sole Agent, 








All parties are hereby notified to desist the use, manufca- 
ture, orsale of same, as we shall vigorously pursue and 
prosecute all infringers. 





OR LOOSE JOINTS. | 


No. 101 CHAMBERS STREET, NEW YORK.:* 


Increases the steaming capa 
city of boilers, and saves 
boiler repairs. 


BENJ. F. KELLEY, 
91 Liberty St., New York. 


Gen, Eastern Agent 


EAGLE ANVIL WORKS, 


Largest size has 8 inch Jaw—opening 10 inches, witn 26 


allel Vise that will stand heavy work. 


inch Lever. 





Fisher Double Serew Leg Vise, 


WARRANTED 
Stronger Grip than any other Vise. 
ALWAYS PARALLEL AND CANNOT EE BROKEN. 


eS Se RRAY= _ 
Bie/ ENGRAVER on WOOD 


SANN ST. 4% NEW YORE: 


SPECIAL NOTICE. 


In press and ready for distribution in Thirty Days. 


A Pocket Manual for Engineers. BRD GE PORT BOILER 


Edited by JOHN W. HILL, Mechanical Engineer, 
Mem. Am. Soc’y of Civil Engineers; Mem. Am. Ass'n R. R. M M 


EDITION, TEN THOUSAND. 


Of which, first 2,000 copies will be furnished postage pr: paid 


























WORKS, 


BRIDGEPORT, CONN. 
LOWE & WATSON, Proprietors, 


at one doilar ($100) each, subse ane nt copies will te furnisbed MANUFACTURERS OF 
(postage pre-paid) at ove dollar and a-half (#1.50) each _ P 
A pocket manual of usefal information for Mechanical Engi | The Lowe Patent Tubular Boiler, with and 


neers, Steam usersand mechanics; containing 224 pages (setin | without Superheating Drums. Fourteen 


Nonpareil type) of carefully selected data, tormula and experi years’ use proves them the most durable 
mental investigations, from the latest and most approve dsources, | 3 ‘ : : 


Printed from clectrotype plates, on white No 1 book paper, in , and reliable boiler known. Gives dry steam. 
stiff morocco covers With Cardinal edges: size of page, 44, x6% | The process for combustion of the gases is in 
inches. From press of Robert Clarke & Co, Cincinnati the construction and setting. Burns any 

Published by WILLIAM A. HARRIS, fuel; obtains as much result from it as any 


boiler or setting with no more cost, and 
greater durability. 
aa Send for descriptive Circular, 


BIRKENHEAD’S 


New Single Head Lathes. 


Hollow Spindle, Improved Stop Motion, 14 inch 
Zo? Swing 4tos8 feet beds. Also, 5 foot Hand Lathes, 
and tngine Lathes with scre we and back gears, or 
back geared lathes without screw. Send for circular. 
JOHN BIRKENHEAD, 


MANSFIELD, MASS., U.S.A. 


Builder of HARRIS-CORLISS STEAM ENGINES, 
PROVIDENCE, ¥. 1. 


To whom all Subscriptions for copies should be sent. 





aru 
——a 








IMPORTERS OF JONAS & COLVER’S 


PINE TOOL sTHeabtiu, 


FOR CUTTERS, MILLS, TAPS, REAMERS, AND ALL 


BFiN ew TOciise. 


SEND FOR STOCK AND PRICF LIST TO 


| PRATI gs CAWNWDELH, Hiartford, conn. 


STEAM AND DROP PILE DRIVERS. 


Skinner's Patent Steam Pile Hammer, automatic; very effective ; simple and durable, with recent 


| 
| 
Teen aeneiinie VULCAN IRON WORKS, CHICACO, ILLINOIS. 
| 











THE 


Galloway Boiler. 


Safety—Ecencmy in Iuel—Low Cost of Maintenance- 
uy Dry Steam wit the ut Superheating. 





Correspondence solic ited. Address, 


= Edvenoor Iron Co., Wilmington, Del. 
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WM. SELLERS & C0. 


PHILADELPHIA, PA. 


Matin Shon and Railway Gyainmeats 


Shafts, Couplings, Hangers, Pulleys, Mill Gearing, etc., 
Planers, Drills, Shapers, Bult Cutters, Twedell’s Hydraulic 
Riveters, etc. Railway Turntables and Pivot Bridges, Gifford 
Injectors, Seller’s Improvements. New Patterns. Simple. Effective. 


NEW YORK OFFICE, No. 79 LIBERTY STREET. 


WATTS, CAMPBELL & C0, NP HARS 


MANUFACTURERS OF 


Improved Corliss 


STEAM ENGINES 


Th Full Variety. 
Sizes varying from 30 to 2000 H, P, 


Horizontal or Vertical, Direct 
Acting or Beam, Condensing, 
Non-Condensing or Compound. 


Send for Circular. 


Almond Drill Chuck, 


Sold at all Machinists’ 


Lathes, 











T. R. ALMOND, 
84 Pearl St., Brooklyn, N.Y 





30 to 300 Horse Power. 


Send for Ulustrated Circular and Reference List. 


STATE THE HORSE POWER REQUIRED, AND 
ASK OUR PRICES! 


Especially adapted to Direct Connection to Shafting 
and Machinery. 


THE WESTINGHOUSE MACHINE Co., 
PITTSBURCH, PA. 
Address, if more , #4 Liberty St.,. NEw YorK. 


convenient, our 14 South Canal St., CHICAGO. 
Branch Ottices: / 401 Klm St., DALLAS, TEXAS. 


FCKS PAT. DROP PRESS 
BLAST FORGES 
STEEL & IRON DROP FORGINGS | teresa MMT 


Drop Dies and Special Machinery. | HOLLAND & THOMPSON, 217 River 8t., Troy. N. ¥. 
BEECHER: & PECK, NEW HAVEN CONN.# 
| 

Balanced Spindle, | 


UPRIGH Quick Return. 
Drills to center of DRILLS 
i 


11 inches. 
PRICE, - - $55.00. 
?/LODGE, BARKER & CO. | 


(AGENTS,) 
Pearl St., Cincinnati, 0. 


TEAM PUMPS, AIR COMPRESSORS. 


Friction Hoisting Engines, Vacuum Pumps 
and Conse nsers, General Machinery, Steam En- 
gines. Capac ot to bore cylinders 110 in. diameter 
and turn Fly Wheels of 24 feet. 


The Norwalk Iron Works Co., 
SOUTH NORWALK CONN 


THE HOLLAND LUBRICATOR, VISIBLE DROP, 


Is guaranteed to be 

1, A perfect insurance 

ainst the cuttting of 

alve-seats, Cylinder 
and Governor Valves 
of the engine. 

2. It will pay for itsel. 
in 6 months’ in savin, 
of cil, coal, and packing 

3. I+ will insure more 
. ed ... the revolutions 

theengine, say from] 
to 2 strokes per een 

















Manufacturers of 
Punching, Shearing, 
and Riveting Machines 
Also, Plate Bending Rolls 


ROBERT KENT, 


45 10 49 JAY ST., BROOKLYN, N. Y, 


189 W. 





PORTER-ALLEN HIGH SPEED ENGINE. 


UTHW 430 WASHINGTON AVE.. 
ake’: ~~ PHILADELPHIA 


TheS winged Tron Co., spring: 
MACHINE C0., field, and The Otis Steel 
Ma: PY Works, Gievelund, ae 
ole Manu‘stsrers. cently ordered their ore 
” amines , 7 tor -Allen Engine. The Cam- 
bria_ Iron Co., Johnstc wn, 
Pa,, have put in, Onn os 
ast year, their KIG 
Porter Allen Engine, aad 
lw H. P. to run electnc 
lights. The first Porter- 
Allen plant put in these 
. works, six years ago, for roll- 
= ing mill purposes, with same 
> boilers and engines rela- 
- tively equivalent to the for. 
mer, doubled the output of 





the Works. 
Soft or Hard, Thin or 


Rot or Hart, Th mere TO FLUTED DRILL. 


oa — in Drilling 





SHEPARD’S CELEBRATED 
$60 Screw Cutting Foot Lathe. 


Foot and Power Lathes, Drill Presses, 
Scrolls, Saw Attachments, Chuc ks, 
Mandrels, Twist Drills, Dogs, Calipers. 

Send for catalogue of outfits for am- 
ateurs or artisans. Address, 


H,. L.SHEPARD &« CO., 
341 & 348 WEST FRONT STREET, 
CINCINNATI, OHIO. 


prime ka Band Saw 


We build three sizes at prices | 
lower than an equally good Band 
Saw can be had elsewhere. For 
further information inquire of 


FRANK & CO., 


176 


Superior 40, 12 & 46 in. 


OPEED LATHE. 


Built by FAY & SCOTT, 
DEXTER, MAINE. 
Send for Description. 


THE DUPLEX INJECTOR, 


THE BEST BOILER 
FEEDER KNOWN. 


Not liable to get out of 
order. Will lift water 25 
feet. Always dalivers 
it water hot to the boiler 
“" Willstart when it is hot. 

» Will feed water through 
aheater. Manufactured 
and for sale by 

JAMES JENKS, 


Detroit, Mich. 





FEED 


Terrace Street, 


BUFFALO, N.Y. 





DREDCES 
guaraniced to excavate 50 per cent. more material 
from hard bottom than any other machine 
EXCAVATOR 
has a capacity of 6 cubic yards per minute in gravel. 
Very efficient and durable in the hardest hard-pan. 
Derrick lifts 8 tons. Circulars furnished. 


Combination Dredge. 


Combined Steam Excavator and Derrick Car. 
OSGOOD & MACNAUGHTON, 
ALBANY, N. ¥., Patentees, 
Successors to RALPH R. OSGOOD, Troy, N. Y. 


For Lathe 


Holds from Oto % and Oto %. 


No Key or Wrench required. 


reaming 
are given. 
961, SUMMER STREET, BOSTON, MASS., Agents for 


CGage’s Self-Tightening Drill Chuck. 


S. A. SMITH, y oes for the West, 154 LAKE ST., CHICACO, ILLS. 


Work it is unexcelled. In boring, counterboring, 
g, or to countersink, the highest testimonials 
Made by UNION TWisr DRILL CO.,, 





Fox, Turret and d Speed Lathes 


Swivel Head “ioe Lathes, 


(18 and 26in. frem new patterns.) 
GEORGE GAGE, WATERFORD, N. Y. 


Ross Fluid Pressure mesucer, 


Steam, “Water, 
A Air and Gas. 


Automatically re- 
duces the pressure 
in pipes to any de- 
sired extent. 


ROSS 
co. 


652 RIVER ST. 
TROY, N.Y. 


CURTIS. 


Pressure iri 


For Steam, Water and Air, 


MANUFACTURED BY 
Curtis Regulator Co. 
51 BEVERLY ST., 


Boston, 








- Mass. 
GENERAL AGENCIES: 


109 Liberty St., New York. 
925 Market St., Phila., Pa, 
80 Market St., Chicago, Il. 
Cor. Holliday and Saratoge 
Streets, Baltimore. 


KOK A 
COMBINED 


Punchand Shears 


aah of beautiful design, of great strength 
mani capacity, and thoroughly reli- 
able, address 
Lambertville Iron Works, 
LAMBERTVILLE, N. J. 








aie, TAYLOR MFG. CO., Chambersburg, Pa. 


(Please Mention this Paper.) 


AMORESSTER MACHINE SCREW co. 





ll LIBERTY St NEW YORK 
MANUFACTURERS OF 


STANDARD MACHINE SCREWS. 


THE HENDEY MACHINE CO. 
TORRINGTON, CONN. 

15, 24 and 30 in. Shapers. 

4 ft. x 16 in., 5 ft. x 20 in., 6 ft. x 
24 in., 6 ft.x 26 in., 8 ft. x 26 in. 
and 8, 10, and 12 ft. x 30 in. 
Planers. 

5 ft. x 12 in., 6 ft. x 12 in., 6 ft. x 
15 in. and 8 ft. x 15 in. Hollow 
Spindle Hand Lathes. 


AMATEURS’ HAND PLANERS, SHAPER AND 
PLANER CENTERS, SLIDE RESTS, &c. 


UPRIGHT DRILLS 


16 to 60 Inches Swing 


BORING 


AND 


TURNING MILLS 


To Swing, 48, 66 & 84 in, 


H. BICKFORD, 





Cincinnati. Ohio 





P, BLAISDELL & C0., 


Manufacturers of 


Machinists’ Tools, 


WORCESTER, MASS. 


VOLNEY W. MASON & CO. 
Friction Pulleys, Clutches and Elevators 
PROVIDENCE, R. I. 

CINCINNATI, 


J.A. FAY & CO. otis’ 


BUILDERS OF IMrROVED 


WOOD-WORKING MACHINERY 


Embraces nearly 400 Machines for 


Planing & Matching, 


Surfacing, Moulding, Tenoning, Mor- 
tising, Boring, and Shaping, a&e. 


Variety and Universal 


WOOD WORKERS. 


Band, Scroll and Circular Saws 
Resawing Machines, Spoke and 

=: Wheet Machinery, Shafting, Pulleys. 
etc. All of the highest standard of 
excellence. 


W. Be DOANE, Pres’t. 








D. L. LYON, Sec’y. 





RORDES f (URTIS 
Bridgeport, Conn. 
Yronses’ 

PATENT 
Die Stocks, 


For threading 
and cutting off 
tpipe without 
the aid of vise 
Only one 
man re- 
quired to 
thread 6 
in, 











pipe. 


“OTTO” GAS ENGINE. 


. OVER 10,000 


Manufactured by 
SCHLEICHER, SCHUMM & CO., 
33d and Walinut Streets, Philadelphia.. 

















> 
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HARTFORD AUTOMATIC CUT-OFF ENGINE. 


Close regulation and best 
attainable Economy of 
Fuel. Circular and Prac- 
tical Treatise on Steam 
Engineering sent on ap 
plication. 

HE 


T 
HARTFORD 
ENGINEERING 
COMPANY, 


HARTFORD,CONN. 
New York Office, 


Rooms 72 and 73, Astor Houss 











Built for Heavy and 
Continuous Work,and 
adapted to any re- 
quired speed 





The BUCKEYE AAC CUA 


PROMPTLY 
EXECUTED. 


Trade circulars and prac- 
tical treatise on Steam En- 
gineering free by mail. 


These Engines are carefully constructed for heavy and continuous duty, at medium or high rotative 
speeds. Highest attainable economy in consumption of steam, and superior regulation guaranteed. 


Address, BUCKEYE ENGINE CO,, Salem. Ohio. 





a a ee 


Universal Radial Drill Go. 


— MAKE — 


RADIAL 
DRILLING 
MACHINES 


THEIR EXCLUSIVE SPECIALTY. 


_ CORNER of 8th and SYCAMORE STS 


CINCINNATI, O. 

















The Pusey & Tones 00., 





HYDRAULIC 


STEAM ENGINES, 


Boilers, Tanks, Machinery for Rolling Mills, 
Punches, Shears, Riveters, Angle Iron Catters, 
Cranes, and heavy Iron Work generally 


SECOND-HAND MACHINERY, 


12 in. x 4 ft. Bolt Lathe 
13 in. x 6 ft. 


wn 

S 

= . Gear 
) WILMINGTON, Del. ABs Cutting 

RUILDERS OF wr & 

muh YD Machi 

Siac” achine 
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NEWARK, N.J., Manufacturers of 


em & Donchester. 
Engine Lathe. Watts, Campbell & Co. 


EWES & PHILLIPS’ IRON WORKS, 


13 in. x 4 ft. Pratt & Whitney. = 

15 in. x 5 ft. . on id Ss 

15 in. x 8 ft. * “ - ae . 

15 in. x 8 ft. : Fitchburg Machine Co -o a 

17 in. x8 ft Lincoln. 

ao cite « , ene & Moree. The Allen Patent High Speed Engine, 

~~ ) 4 4 co 

lin. x 3ft. Planer. Snow. Both Condensing and Non-Condensing. Hign economic 
12 in. Cran a Belden. duty and fine regulation guaranteed. Tubular Boilers and 
6in. Shaper. Gould. Steam Fittings. 


Also, NEW ENGINE LATHES 





13, 16, 20, 24, 42 inch. Ames 

16 in. x 6, 7, 8,10 and 12 ft. Bridgeport. THE GORDON & MAXWELL HA] 

24in. x36in. Fifield. ad 
DRILLS 

16, 20, 22, 26, 30 in. x 36in. Prentiss Hamilton, Ohio, U. S. A., 


Slate Sensitive 
Pratt & Whitney, 
42 in. 


MANUFACTURERS OF 
- Ve r » J 
No. 0Oand No. 2 Boiler Feeders, 


Radial Drill Box 


Gang os 
ang. Fire 






PLANERS. * Pumpsand Pumping Ma- 
16in. x 16in. x 42in. Bridgeport chinery for all purposes, 
22 in. x <2 in. x! 5 ft. Ames 
244in. x 27 in. x 6,7 and 8 ft 


26in. x 7ft. Breitel 

9 in. Hewes & Phillips’ Shapers 

15in. x 244in. Hendey Shapers. 

10, 15, 20 and 25 in. Gould & Eberhardt Shapers. 

No, 2 Lincoln Pattern Milling Machine. Ames. New. 


“THE BEST XADE.” 


No. 2Screw Machine, wire feed. Secor. New. 

No. 1 Square Arbor Fox Lathe. Am. T. & M. Co. 

No. 2 Cabinet Turret " “6 

One 12 in. x 12 in. Vertical Engine. N. Y. 8S. 8. Pow. 
Co. Second-hand. 


New York Agent, 
Brown & Sharpe Manufacturing Co. 
Bradiey Hammers, 
Write full particulars of what is wanted. 


E. P. BULLARD, 14 DEY ST.,N.Y. 


New Illustrated Catalogue. 


nae | 


ROBT. WETHERILL & (0., CHESTER, PA. 
Corliss Engine 


Builders, 
Oondensing, Non-condensing, 
Z and Compound, 

SB HIGHEST EFFICIENCY AND 
é GREATEST ECONOMY. 


Boiler Makers. 


Hydraulic Riveting, 


IRON WORKS. 


A. WELCH, 


Manufacturer of 


Patent Automatic 
CUT-OF a 


(val il IK 


eeciihaes \2 


STRAIGHT LINE AUTOMATIC CUT-OFF ENGINE ; 


Medium or high speed; uniform at all ranges of power or steam 
pressure ; the fewest parts and working joints ; the best material 
correctly distributed, and unexcelled in workmanship, balance, 

and smooth running. 

For Eastern and Southern States, apply to the 

Straight Line Engine Co., Syracuse, 

the West and South-West, to the 
MM. C. Bullock Manutacturing Co., Chicago, Ul. 











LAMBERTVILLE 








N. ¥. 


For 








SCHUTTEHE & GOHHRING, Manutacturers, 


EXHAUST-STEAM-INDUCTION 
Always Reliable. Send for Circular. 
Will lift water without any pump. Operates equally well when supply flows to condenser from one foot 
fallor more. Requires no hot well, no elevated tail pipe, or tank. The most satisfactory results obtained. 
OFFICES AND WAREROOMS 


12th & Thompson Sts. Phila. | A. Aller, 109 Liberty St. N.Y. | Jarvis Eng. Co., 7 Oliver St. Boston. 








wm MUNZER, 


Manufacturer of 


New & Second-Hand Machinery. 


JULY 24, 1883. 


1 Engine Lathe, 141n. x 6,7 & 8 ft. Grant & Bogert. 
leach te “ 26 in.x 9, 12 & 14 ft.Grant & Bogert. 
9 45in.x15 ft. Good Order. [New 


IMPROVED 
CORLISS 
ENGINE. 





* sed 36 in. any length‘of bed. " 

ss sd 151n.x o ft. ew 

te “ 14 in. = 5 & 6ft. Ty al It Ay.c.S0n St. 
“ “ 16 in, x6, 7 & 8 ft. “ ew York, 
as bd 18 in.x8 & 1v ft. Lodge & Barker** 





each Engine Lathes, 20 in. x 10 and 12 ft, 
24in.x10ft. New. 


“ “ in. x18 ft. New. wow 
ad “ 24in. x12, 14and16ft. New. 
“ ee llin.x4ft.&6ft. Prentiss. New. 


each. Plain Engine Lathe 16. x 4 ft., & 6 ft. “ 
15 in. x 4ft. Turret Lathe. Lodge & barker. 

13 in. x 4 ft. Turret Lathe. 

Fox Turret Lathe, 16in.x 6 ft. Lodge & Barker. New. 


BOILERS: 


et ee tek et kt at pt et et et 


FREE Boox Sent To Any Appress 








1 Planer, each 24 in, x 24 in, x 5x6 ft. Second-hand. ; 

1 “ 22 in, x20in. x65 ft. new 7 By AS.&. CHKISS, 84 

a; #4in. x= 2%in. x6ft. Hendey. 7 J F Hot SS, 8 JoHN St.NY. 
1 ‘* 26in, x 26 in, +4 hoe 

._ = 380 in. x 830in. x 8ft. 2n and. 

a: « 36 in, x 36in.x 10 ft. Good Order. A al 

1 16in. Lever Table Drill. New. Ss. Ss TO N H A N D, 


1 each 16, 20, 22 & 2 in. Upright Drills. 
1 19in. Upnght Drill. Blaisdell. 
1 each 25, 28 & 34in. B. G@. & S. F. Dril’s. Blaisdell. | 
1 each 9, i2 and 18in. Shapers. Prentiss. 
1 each 10 and 15 in. Shapers. Gouid & Kberhardt. 
1 each 15 & 2% in. Shapers, Hendey. New. 
Full assortment Milling Machinos, Spindle 
Drills. &c., of Garvin’s 
1 each Nos, 2 & 4 Screw Machines, Wire Feed, Jones 
& Lamson, 
8 No. 2 Lincoin Millers. Good order 
2 No. 2 Lincoln Millers. New. 


Prentiss. 


Toughkenamon, QOhester Oo, Pa, 
MAKER OF FIRST-CLASS 


ENGINE LATHES 


Is now in position to put on the market 


14” ENCINE LATHES OF NEW DESICN 





1 Hand Lathe, 12x 4,5 and 6ft. New. | guaranteed to be equal in material, design and 
1 Hand Lathe, 16in. x 6and7ft. New. workmanship to the best ever offered. 
1 Boring aud T urning Mill, 72in. 2 Heads. New. 

Boring and Turning Mill, 50in. New. 


Good Order. 


SHAPING MACHINES, 


6 in. and 8 in. Hand and Power, 
SEND FOR CIRCULAR. 
| BOYNTON & PLUMMER, Worcester, Mass. 


FOR SALE. 


We have the following second-hand Machinery 

| for sale, viz.: 

One Planer to plane 61 in. x 61 in. x 20 ft. long. 

One Planer to plane 54 in. x 54 in, x 16 ft. long. 

One Planer to plane 15 ft. long 51’ wide verygood. 

One [ron Planer, to plane 12 feet long, 36 in. x 82in. 
in fair condition. 

One Iron Planer, to plane 12 feet long, 30in. x 30in. 

Two Iron Planers, to plane 5 ft. long, 24 in. x 20in. 

One Engine Lathe, will take 14 feet between cen- 
ters, and swing 53 in over ways, has hollow spindle, 
and is adapted for both turning and boring, with 
countershatt. Complete. 

One Engine Lathe, will take in 11 feet, 6 inches 
between centers, swings 48 inches over shears, and 
32 inches over carriage. It has internal gear, and 
e roe fe . ~ ps “, countershaft. All complete. 

g Machine, 12 in. stroke, slots to the 
“ie » Adjustable table and universal 

feed: seadiens. 
One Combined Power Punch and Shears, to punch 


GRAIG DOUBLE SIGHT 
FEED LUBRICATOR. Syed ip OS Wer 8 OR a senchines 


and Very good. 

One Axle Lathe, Fitchburg Machine Co. 
One 12 in. Shaper, Lowell Machine Shop 
One No. 1 Brown & Sharpe Screw Mac 
Two 4in Spindle Drills. 


W r0ING s , 
ans ee Se Sy Er Ae Send for List of New Machinery. 


THE WATER R COMING DOWN. The George Place Machinery Co., 
Send for Circular and Prices|121 CHAMBERS AND 103 BEADE STREETS, NEW YORE, 


Horizontal Boiler, 4 ft. x 14} ft. 
Pond Index Miller. 

Cutting-off Machine to take sizes to 5 in. 
Gray’s Screw Machine, to take all sizes to1 in, 
Seat Edging Machine. Good order. 

each 3 and 7 Spindle Nut Tapper. 

All kinds Machinists’ Small Tools and Supplies, 


NEW YORK AGENCY OF THE TANITE CO., AND 
FOR THE ‘“‘ NEW POLISHED ” SHAFTING. 


H. PBRENTISS & COMPANY 42 DEY ST., N. 


ek ek et 





Y. 





The Craig Double 
Sight Feed Lubricator Co. 


LAWRENCE, MASS. 


MANUFACTURERS OF THE 








The Cheapest, Simplest 
Most Complete Lubricator 


on the market. aia 


























































EX ME a LC A. IN M. AO FAN ist |Aveust 18, 1883 


BWI SIIARPE MEQ, Cl) THE PRATT,&, WHITNEY co. HARTFORD, COMA. 


Drilling Machiimes—No. 2 Upright, No. 3 Vertica'; Nos. 1 and 3, Manufacturers’ 


and Manufacturer's Bench ; Champion Drills ; No. 0 and 1 Gang Drills, and 
PROVIDENCE, R. I. Double Head Traverse; 1,14 in. Shaping Machine; Hand ne 12 and 
MANUFACTURERS OF 18 in. swing; Cutting- = Lathes for 24 and 44 in. diameter. Reyolving Head 


Screw Machines. Nos. 2 and 3; Hand Milling Machines, No. 3; Power Milling 
MACHINERY AND TOOLS. Machine, Nos. 2 and 3; Bolt Cutters, Turret Head, Nos. 2,3 and 4; National, Nos. 
at 2and 4. Nos. 1 and 2 Screw Shaving Machines; No.1 Screw Slotting 
Machine. 13 in. Grinding and 16 in. Spinning Lathes. 13 in.Plain Engine 
This Machine is the same as one we build, with Cutter Tathes. 16 in. Weighted Screw Cuttihg Lathe. One Double Connection 
Sharpening er aguenn et ps re . — renee. is Power Press. Index Milling Machines. No. 2 Horizontal Tapping Machines. 
for use on straight, spiral or cotter mills, and angular cutters. bs 7 J ‘ ‘ ; : 
The straight or spiral mills are held upona sleeveand moved Cutter Grinders. 16 and 20 in. Planers. 10 in. Pillar Shapers and Drill Grind- 
past the wheel, the tooth being guided by a rest set togive ing Machines. Have inereased discount on Combination Lathe Chucks ; 
the proper clearance. The bevel cutters are held upon a quotations on application. 
piece adjustable to any angle, being guided by tooth rest Can furnish at 3 to 8 weeks’ notice, 24, 30, 34 and 40 in. Planers. 


as on the straight or spiral mills. Cutters up to 4inches long - 
DROP FORGINGS sees coc 
ment, 300 Ibs 


and 5 inches in diameter can be ground. The attachment 
can be instantly attached or detached. Wrenches accom- 
HARTFORD, Conn.U.S.A. 
TOOL GRINDING MACHINE shown j 195. ALSO 
With Cutter Sharpening Attachment. Price, With everything shown in cut, § BILLINGS’ paeene ADJUSTABLE bee WRENCHES, a 


pany the apparatus. Weight of Machine, prepared for ship- 
| FINISHED SCREW CLAMP, DIE & COMMON 


PLATES AND DIES, {i LATHE DOGS, 
9 in., 13 in. and 18 in. Stroke. New Patterns, 


GENUINE PACKER \ COMBINATION PLIERS, 
RAM GUIDE ADJUSTABLE YERTICALLY. 


ag 
RATCHET PRILLS, As : BEACH°’S PATENT 
Feeds always take place at upper end of 






























BILLINGS’ 2 Le THREAD-"UTTINGTOOLS 
RATCRFT DRILLS, TAP & \") BALRW:(K PIPE 
REAMER WRENCHES, WRENCHES. 


| Billings’ Patent Drop Forged and Cold-Pressed Sewing Machine Shuttles. 
| AND ALL DESCRIPTIONS OF 


STEEL AND IRON DROP FORCINGCS. 














Guna 
wuccesser 
+ 
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| Eastern Office, 22S, Sixth Street, Philadelphia, Pa. 


16 to 48 im. swing. 
3 V and Prices furnished 














stroke—never during cut. 23 7 : 
VERY HEAVY AND POWERFUL. ff. i | | B: 
Aires i}, EEE 
NILESTOOL WORKS, fe? ae 
HAMILTON, OHIO. > z : 
Bn a‘ 
fad Al g 
ae 





' 
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ine Teal Co, 


WESTON’S PATENT HAND-POWER 


RAVELNG (RANE 


FOR FOUNDRY USE. 


Lathes, Planers, Driils, &c. 


BNGIWE GATE ES trom 


0. W. 








at 


Engine 
Pond Mach 
New Dosigng, Quick Delivery Great Variety. 


i 
gia om 


2 
~ 








Particulars on application, and full specifica- 
tion and tender promptly submitted on receipt 










(ould & Ebgrhanti, 












of capacity and span of bridge desired. PORTABLE & ) MN 6 \ \¥ 
Stationary a (| 
HE YALE & TOWNE MPG. 00 Pe | en 
UTE Engineers TG ” Boilers | “bea! ( utters, 
ae : Portable Cir i ARK, N. J. 
PS Principal Office & Works, Stamford, Conn. culate Aa Wh 
BRA NCH ORFICEHS : Threshers & ' 
NEW Yo ORK, | BOSTON, PHILADELPHIA, . | CHICAGO, Separators 


62 READE STRE ET. 224 FRANKLIN ST. 507 MARKET ST. 64 LAKE ST, 


send for Catalogue and say where you saw this, 


LODCE, BARKER &Co., | _-FRICK & CO. 


% ANUFACTURERS OF Waynesboro, Franklin Co., Pa. 


PATENT TURRET LATHES agen tearm 



























WITH CEPIASING BAR. DIES AND OTHER TOOLS 





18 inch Swing Engine Lathes, and Small Turret Lathes. HAMMERS OREET pmeyat Goge™ 
We have for immediate delivery one 26’ x 12’ Engine Lathe and Sites & Parker Press Cog 
one Mayo Bolt Cutter, cutting from 2 inches down. 





H, PRENTISS & CO,, 42 Dey St., N. Y., Eastern Agents. 1£9 & 191 West Pearl St., Cincinnati, 0, 


E. E. GARVIN & 60. 


139 & 141 Centre St., New York, 
MANUFACTURERS OF 


MACHINISTS TOOLS, 


Milling Machines, 
Drill Presses, 





‘THE BUFFALO STEEL FOUNDRY,""x"4> 
iC | PRE Sasi Dh w wa 


“GRAY. Jr. & Go., 


MACHINE PO S, ze Bs Metin Mati, 


The Babcock & Wilcox Co.’s 
‘WATER TUBE STEAM BOILERS, 


Branch Offices anch Offices: 


be eed, NEW YORK: GLASGOW Hess 




















Tapping Machines, 
Cutter Grinders, &c. 


ee 


SEND FOR NEW ILLUSTRATED CATALOGUE 
containing descriptions of the above machines. 


Buildings cago, 48 So. C anal St. 
J. M. ALLEN, PReEsipent. | ee te sen 30 CORTLANDT ST. 107 HOPE ST. San Pra'ea, 509 Mission St, 





W. B. FRANKLIN, Vice-PREsipEN1 


J. B. PIERCE, Secretary 


MANUFACTURER 


TAPS & DIES. 





Mga v.M.CARPENTER iit 
.  PAWTUCKET.R.I. ae 


— 


